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THIS ELLIOTT 
TURBINE-GENERATOR 


together with other improvements has permitted a 
saving of at least 7000 tons of coal per year at the 
plant of Libbey-Owens-Ford Glass Company, Ross- 
ford, Ohio. The modernization project was planned 
and carried out by Stone & Webster Engineering Cor- 
poration, under the direction of Mr. D. H. Goodwillie, 
Executive Vice-President, Mr. C. L. Drake, Director 
of Engineering, and Mr. W. H. Hasselbach, Chief 
Engineer of Libbey-Owens-Ford Glass Company. 


ELLIOTT 





Pty lernization -. justified 
by its hig potential savings 


Seven thousand tons yearly is a lot of coal. As a wartime saving it bulked far larger 
than the necessary critical materials and labor required to provide the new Elliott 
turbine-generator which, it was expected, would effect the economy. So, late in 1944, 
even while hostilities were “hitting on all eight”, the War Production Board gave the 
go-ahead signal for the building and installation of this 2500-kw Elliott automatic 
extraction turbine-generator unit, in the Rossford, Ohio, plant of Libbey-Owens-Ford 
Glass Company. Engineering design and construction were conducted by Stone & 
Webster Engineering Corporation, Boston. 


One side-light on this modernization job is of interest. The installation had been 
contemplated originally on the basis of a 2000-kw Elliott unit, the order given in 1941 
and fabrication already begun, when war strictures intervened. By the time the order 
was released, power requirements had jumped to 2500-kw and process steam demand 
had increased. Because of the generous design of the partially completed Elliott unit, it 
was possible with some alterations, to increase its capacity as required by the new 
conditions. 





The unit is now installed, and operating fully as expected. Demonstrating that the 
economy characteristics of Elliott turbine-generators are based upon sound engineering. 


The new Elliott 2500-kw automatic extraction 
turbine-generator seen from the generator end. 
The turbine operates on 400-psi, 750 F steam, 
with extraction at 185 psi, 620 F to process, 
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E FFICIENCY goes zp—fuel and maintenance costs 


go down—when you lubricate your Diesels with 

Texaco Ursa Oils. These famous oils keep engines 

clean—assuring lively valve action, free rings and 

proper seal, less wear of pistons, rings, liners and 

bearings. Their use means steady, full-power output 

G 1 ES lJ Me with minimum expense for fuel and maintenance. 
Texaco Ursa Oils come in a complete line to 

assure the most effective lubrication of every type 

and size of Diesel. They are approved by all leading 


Diesel engine manufacturers, and arg,preferred by 
T operators everywhere. In fact — 
More stationary Diesel h.p. in 


the U.S. is lubricated with 

Texaco than with any other brand. 
For Texaco Products and Lubrication Engineering 
Service, call the nearest of the more than 2300 
Texaco distributing plants in the 48 States, or write 
The Texas Company, 135 ‘East 42nd Street, New 
York 17, N. Y. 
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Cover: 250 kva steam turbine-generator in the attractively arranged power 
plant of Armstrong Paint and Varnish Works, Chicago. 
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Hydroseal Pump and Transfer Sump with Ash Grinder 
for reducing oversize for pumping. 





Hydroseal Pump in dry well alongside Transfer Sump, 
$0 pump is always primed. 


HYDROSEAL PRINCIPLE AND MAXIMIX PROTECTION 
Arrows indicate hydrosealing flow and crosshatching indicates replaceable liner parts. 
Controlled flow of small quantities of clear water or other solution free from grit 
is introduced at A and A’; passes through the annular clearances B and 8’; be. 
tween both sides of rotating impeller C and the stationary pump side plate; 
D and D’; over the periphery E and E’ entirely around each side of the impeller 
and into the volute F, where it mixes with abrasive-laden water. Also flowing from 
the annular clearance B’ into the suction eye G of the impeller, entirely cround 
the periphery of the suction sleeve H. Abrasives laden water passes through the 
suction sleeve H, is drawn into the impeller C, passes around the volute F, and 
out through the discharge. The impeller and shell are made of abrasive resistant 

alloys best suited for the conditions. 





RIGHT—Hydroseal Ash Pumps. 

BELOW—Flow Chart showing versatility of 
pumping ashes to disposal. 

LOWER RIGHT—Methods of joining lengths of 
hard, abrasion resistant Ashcolite Pipe. 





ASHES FROM HOPPERS 
BENEATH FURNACES, 
SLUICED BY HYDROJET 
SYSTEM INTO TRANSFER 
SUMP EQUIPPED WITH 
HYDROSEAL ASH PUMP 


ASHES PUMPED TO 
DEHYDRATING BIN 
FOR UNLOADING INTO 
CARS OR TRUCKS 


In the early days of the Hydrojet System, ashes were sluiced 
to the nearest point of disposal (fill or storage sump) and in 
some installations this would be quite a distance from the 
power plant. It soon became obvious to us and to America’s 
leading power plant and consulting engineers who co-oper- 
ated with us, that pumping offered the easiest, quickes}, 
cleanest and cheapest means of ash disposal (see chart above). 
To do this with economy and reliability meant that a pump 
had to be designed for this severe service. The Hydroseal 
Pump with Maximix Rubber Bell Liners was developed by 
us (see description and cross section drawing above); now 
hundreds are used in this service, and in metal and non- 
metallic mines throughout the world. A special pipe was 
needed for handling this highly abrasive material, so we 
developed Ashcolite. ... Catalogs on request; and remember 
“As always, A-S-H will pioneer in ash and dust handling.” 


ALLEN-SHERMAN-HOFF CO., 2335S. 15th St., PHILADELPHIA 2, PA. Offices & Representatives in Principal Cities 
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RONT LINES has previously reported on the studies 

made of fish noises; but that was during the war when 
very little could be said about them. Such investigations 
were made primarily in connection with the develop- 
ment of underwater acoustic equipment by the Navy— 
listening devices, submarine detecting gear, mine mech- 
anisms and homing torpedoes. In developing these de- 
vices, “foreign” noises that might affect them had to be 
analyzed, and it was found that many of these noises 
were made by fish. Most of the noise was caused by 
croakers, members of the drumfish family, which pro- 
duce a rapid drum roll, giving the effect of an electric 
drill being driven into asphalt and audible under water 
as much as 25 ft from the source. The toadfish, a slug- 
gish, ill-tempered, nest-building, bottom dweller, pro- 
duces a much more intense noise than any other form of 
marine life investigated. This is a low-pitched musical 
blast of about one-half second duration, somewhat like 
a boat whistle. The hogfish makes a grunting noise by 
gnashing his teeth; the spot makes a series of raucous 
honks; the sea robin, a rhythmic squawk, squeal or 
cackle; and the sea catfish, a drumming noise like the 
beating of a tom-tom. Complete technical details of 
these were recently reported by Milton B. Dobrin of the 
Acoustics Division of the Naval Ordnance Laboratory, 
before a recent convention of the AAAS. 

Editor’s Note—To amateur psychologists and psychiatrists. In 
case you ate looking for the deep, sinister significance of Front 
Lines’ preoccupation with fish, such as fish noises and pumping 
fish and the other references we have made, you can save yourself 
a lot of time. We know what lies at the source of this obsession. 
It is simply this: the Front Lines editor, brought up on the 
Atlantic Coast where fish not only look and smell like fish but 
also taste like fish, has never been able to accustom himself to 
the tasteless, flabby tissue that is served to him under the name 


of fish in this city. Since he cannot eat the fish he can get, the 
psychological reaction is perfectly clear. 





, o~e RADIO-ACTIVE HORSE may be one of the 

interesting by-products of the current work on atomic 
energy. This horse doesn’t yet exist but there is a very 
good possibility that he may develop in the near future. 
This isn’t a gag, but definitely a serious project, for the 
following reasons. As everybody knows, serum and anti- 
toxins used on human beings are made from certain 
glandular secretions of horses. We know that these 
serums and anti-toxins work on human beings, because 
they usually produce the results desired. But we do not 
know exactly how they do this. We do not know exactly 
what path these serums take in the human body when 
injected into it. But one of the interesting by-products 
of atomic operations is the production of a new isotope 
of carbon known as Carbon 14. This is radio-active. 
If we could make a serum containing small amounts of 
this Carbon 14 and inject it into human beings, we might 
be able to determine just where the serum goes in order 


to do the work that it does and make it work even better. 
Accordingly, if we could feed a horse radio-active oats 
and radio-active water and produce from him a serum 
containing a very small amount of radio-active Carbon 
14. .. . Don’t laugh too hard yet. You may live to see 
stranger things. 





i wel REASONABLY good Diesel fuel quality pays 
dividends is indicated by tests covering a good cross- 
section of present day engine construction. Beyond this 
point, however, there is little to be gained and the most 
promising means of improving engine performance is in 
the hands of the engine designer and builder. These 
are the conclusions of W. S. Mount and G. A. Hope in 
a recent paper on Relation of Diesel Fuel Properties to 
Their Engine Performance. The determination of suit- 
able fuel characteristics for the modern high speed 
Diesel engine resolves itself into two basic problems. 
1, That involving engine life and maintenance costs— 
both studied most satisfactorily in the field; 2, Engine 
performance as evidenced immediately after the fuel is 
put into the engine. 





gai GROW THE GASES is the title of a Cinder- 
ella story told by the API. Cinderella in this case 
goes under the name Natural Gas. The wicked sisters 
are Neglected Opportunity and Didn’t Know. The fairy 
godmother is Industrial Research and the handsome 
prince is Hydrocarbon Chemistry. The glass slipper— 
well, anyhow, you get the idea! It is really three stories 
in one—natural gas, natural gasoline, and liquefied 
petroleum gases—told together because their histories 
are strangely parallel. All were once waste products, 
unwanted nuisances that had to be disposed of somehow. 
But men of vision and patience unlocked the secrets of 
their worth and curbed their eccentricities. As a result, 
all three today make a great and growing contribution 
to American living. 





| peor ONCE in a while somebody brings up the 
subject of inventions that have been made but which 
we haven’t yet got, for some reason or other. Not long 
ago, W. A. S. Douglas called attention to some of these. 
He discussed the reports that the everlasting match was 
bought up and shelved some years ago by Kreuger, the 
Swedish match king, in order to save his match industry. 
Another idea is that for a perpetual depilatory. Still 
another is the electric light bulb with 3 filaments, only 
one of which will burn at a time, a switchover device 
selecting each one as its predecessor burns out. Then 
there is the electric torch that can be recharged ‘from 
ordinary electric light circuits. (By the way, radio sets 
soon to be placed on the market by General Electric, 
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include a liquid type battery than can be recharged from 
the 110-volt lighting circuits.) Machines for beating 
gold to produce gold leaf have been invented; but since 
this is a very restricted trade requiring great skill on the 
part of the operators, inventors of the machine have 
decided to withhold it while the existing gold beaters 
are alive. Finally, Mr. Douglas calls attention to an 
anti-friction device for cylinders, developed during the 
war, which would make cylinders last much longer than 
they do now. 





5 we AVOID being wiped out by atomic bombs, must 
we change the whole design of our present cities into 
ribbon or one-street cities? How this might be done has 
been discussed by Edward Teller, Jacob Marshak and 
L. R. Klein, all atomic scientists connected with the 
former and present atomic work. A complete dispersal 
of population centers would be too costly and probably 
not feasible, according to these men. But they propose 
a series of ribbon cities following the terrain rather than 
a straight line. These ribbon cities would be spaced 
about 25 miles apart, with about 15,000 persons between 
intersections. It would not be too easy to hit such a 
ribbon with any kind of bomb; and even with an atomic 
bomb, much of the bomb’s destructive power would be 
spent on the open regions between the linear cities. Life 
in such cities would be suburban rather than metropol- 
itan or rural. Strategic buildings would have to be put 
underground, of course, the entire transportation sys- 
tem to supply such cities would have to be revised and 
greatest possible use would have to be made of all types 
of air transportation. Important railroad stations and 
intersection points of the network might have to go 
underground. A principal disadvantage in such a 
scheme would not be finances but the tremendous amount 
of labor and natural resources required to do the job 
within a relatively short period of time. 





 anaener ane: TURBINES have attained a high de- 
gree of perfection, developing efficiences of 93 per 
cent and more, which is extremely high for any prime 
mover. This high performance has been achieved largely 
through research in hydraulic laboratories, since the 
study of the flow of water is not an exact science. Be- 
cause of the high efficiencies already attained, future 
gains will be attained in small steps. But due to the 
large size and great cost of hydroelectric developments, 
even small increases in efficiency have large monetary 
value. For that reason, testing of models has assumed, in 
recent years, an important function in the design of hy- 
draulic turbines including not only increases of speed 
and reduction in size for reduced costs, but also the study 
of cavitation. Models of some of the world’s most pow- 
erful hydraulic turbines are in the Baldwin hydraulic 
laboratory and a very interesting account of how these 
are tested together with many photographs of the 
models and test procedures, are given in the First 
Quarter, 1946 issue of Baldwin, Vol. 3, No. 1. 


we AMOUNT of reserve electric power capacity 
in the country that might be available for futur: 
war purposes, possibility of providing such reserve ca 

pacity as a necessary part of the nation’s industrial pre- 
paredness, value of interconnection of power system: 
and system integration were among subjects discussed 
at a recent seminar on Electric Power and Industry; 
Mobilization held at the Industrial College of the Armed 
Forces at Washington recently. Taking part in this 
seminar were many of the nation’s top-ranking utility 
engineers and executives, from both private companies 
and large federal power organizations, as well as repre- 
sentatives of the chief of engineers and the Army. It was 
interesting to note that the Office of War Utilities, 
which functioned to co-ordinate the power systems of 
the country during the last war, was given considerable 
praise as the best way of handling war power problems 
with a minimum of controls. One suggestion was made 
that a permanent committee be formed to plan the na- 
tion’s power controls for a future emergency, on the 
ground that it will be too late to develop such con- 
trols after the next war starts. The point was also 
raised that very large power stations in populated areas 
might be quite vulnerable to bombing attacks, as illus- 
trated by what happened to some of the largest German 
Stations. The effects of the atom bombings of Hiroshima 
and Nagasaki were also discussed. At Hiroshima, ac- 
cording to one representative, everything was wiped out 
but at Nagasaki some sub-stations over a half a mile 
from the target were damaged but remained essentially 
intact. 





| vcnmoaes the war, American industry developed 

many miraculous things that we were told were 
going to revolutionize post-war living in America. 
Well, the cynics may carefully uncross their fingers for 
ten seconds while they listen to this one. Quick-frozen 
complete meals—400,000 of them in the last ten months 
—were prepared by the Maxson people for the Naval 
Air Transport Command, which served them on its 
planes. These ocean-flying blue plates carried an entree 
and two vegetables. There were 6 combination meals 
assembled on lacquered cardboard plates and frozen. 
Thawing and cooking takes only 15 minutes in a Maxson 
special oven with which the planes are equipped. They 
can, of course, be prepared in the ordinary oven at home 
but longer time is required in that case. They won’t be 
along in the stores for some time but already we have 
seen a number of individual items prepared by the same 
method. Frozen french fried potatoes can be had in 
some localities. We have seen frozen pies, cakes and 
other things, although we have not yet had a chance to 
try them out. Another Maxson venture now proposed is 
frozen precooked sea foods prepared on the New Eng- 
land seacoast. Incidentally (or perhaps not so inciden- 
tally), all these frozen meals are heated and served on 
the composition plate in which they are packed; after 
dinner, you just toss out the plate. There are no dishes 
to wash!!f1! 
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... SMALL TURBINES ARE HARD ON OIL 


JOU have to consider unit-bearing pressure... 
maximum bearing temperature . . . lube sys- 
tem “tightness”. . . times-per-hour oil is circulated 
. when judging how hard a turbine is on lubri- 
cating oil. 

The size of the turbine has nothing to do with it. 
That is why a steam turbine serving an industrial 
plant is usually “tough” on oil by comparison with 
its huge central-station brother. 

With high stability toward oxidation and with 
positive rust-preventive properties, Shell Turbo 
Oils solve particularly tough problems in steel 


mills, mines, paper mills and processing plants. In 
central stations, Shell Turbo Oils are establishing 
service records unbelievable a few years ago. 

The Shell Lubrication Engineer will give you 
sound advice about your turbine lubricating 
problems. cS ° 

For literature about turbine lubrication and tur- 
bine cleaning procedures, write to Shell Oil 
Company, Incorporated, 50 West 
50th Street, New York 20, New 
York; or 100 Bush Street, San 
Francisco 6, Califotnia. ° 


SHELL TURBO OIL 
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BOILER PROTECTION ? 
YARWAY BOILER TRIM,’ 


FOR ALL PRESSURES 


YARWAY REMOTE LIQUID LEVEL 
INDICATOR. Here’s an instrument that 
should be used with every boiler up to 
1500 psi. It brings hard-to-see overhead 
water gage readings right down to eye 
level, on the instrument panel or other 
convenient place. Brilliantly-lighted red 
and green dial gives instant, accurate 
boiler water level readings. Always posi- 





tive because it’s operated by the boiler 
water itself. 


Indicating mechanism is never under 
pressure. There are no stuffing boxes. 
Action is instant, constant, and prac- 
tically frictionless. 


Moderate in cost... easy to install. Get 
complete description and operating de- 
tails in Bulletin WG-1820. 
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STEAM PLANT EQUIPMENT J 











B&W Open-Pass Boiler 


Four units of this design are being 
installed in the Southwark Station 
of the Philadelphia Electric Co. Each 
unit has a maximum continuous ca- 
pacity of 850,000 Ib. of steam per 
hour at 850 psi, and 900 F, with a 
3-hr. peak of 935,000 Ib. per hr. 


AIR HEATER 


ECONOMIZER ~ 


SUPERHEATER- 
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Selected for NEWEST 
Philadelphia Electric Station 


Reliability and simplicity were the foremost aims of the 
Philadelphia Electric Company in constructing and equipping its new 
Southwark Station, which will carry a large portion of the 

system’s capacity. Comprehensive study of plant requirements and 
service conditions led to the selection of four B&W Open-Pass Boilers 
for this, the first station in the system to use only pulverized coal. 


A factor, too, in the selection of B&W units for Southwark was 
Philadelphia Electric’s satisfactory experience with similar 
B&W Boilers at its Chester Station. 


On the basis of these two criteria—through study of plant needs, and 
past performance—B &W Boilers were 
indicated as the most attractive units 
from the standpoint of investment 
and operating costs consistent with 
estimated load conditions and capacity 
factor for the station’s anticipated life. 





€ 


Your requirements probably differ from 
those at Southwark. But whatever they 
are, B &W welcomes the kind of 
thorough analysis and close comparison 
that influenced the selection of B&W 
Boilers there. It’s a good way to go 
about choosing the right boilers for 

low over-all power cost—and 

B &W is ready to help power engineers 
in any plant to achieve just that. 


' wi ® 
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Four B&W Pulverizers supply fuel for each boiler. 
Practically full rated output can be obtained with 
coals having grindability as low as 55. 


BABCO 
& WIL pol 


s 
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Obsolete, open-type switchboard construction, con- 
gested by additions made from time to time, resulted 
in a condition dangerous to operating continuity 
and to personnel. 

















A modern installation of G-E metal-clad switch- 
gear completely replaced the old board. It 
includes primary breakers for 2400-volt circuits 
to load-center unit substations, 


GENERAL @ ELECTRIC 
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Switchgear and Load-center Unit Substations are 
Shown in this One-line Diagram. 


Originally, the 5000-kva generator was wound for 
600 volts, and all but one circuit (to mill C) was 
powered from the 600-volt bus. The change to 
2400-volt distribution brings short-circuit amperes 
to a value consistent with moderate-sized circuit 
breakers. 


AYE hl 


} 
i 
a 
@ An old, inadequate plant power system was an open 
invitation to trouble at this mill. Electrical outages 
were delaying production. Circuits and switchgear 
which had been added piecemeal added to the danger 
of inadequate interrupting capacity. In spite of large 
secondary feeders, the distribution of 10,000 kva at 600 
volts had created unsatisfactory voltage conditions. 

Analysis showed that further patchwork would be a 
costly practice. A new power distribution system, based 
on the use of G-E unit substations, was planned with 
the help of G-E engineers. 

Now primary distribution is made at 2400 volts over 
cable that keeps voltage drop down, though it’s modest 


Typical load-center unit substation, as installed at 
locations which permit short low-voltage feeders 
to points of power use. 


4 
' 


NTER UNIT SUBSTATIONS 








in size. The powerhouse switchgear is all G-E metal- 
clad, equipped with magne-blast oil-less air circuit 
breakers. At load-center locations throughout the plant, 
six unit substations are installed, to step down from 
2400 volts to 600. Individual circuits are fully protected 
by convenient metal-enclosed drawout air circuit 
breakers that are an integral part of the unit substation. 

This new protection against outages and obsolescence 
is already justifying itself in power continuity and 
lowered costs. Why not determine, without obligation, 
if power-system replacement could do as much for you? 
Just call your local G-E representative. Apparatus Dept., 
General Electric Company, Schenectady 5, N.Y. 


Another load-center unit installed in the mili, 
stepping 500-kva down from 2400 volts to 600. 
Draw-out air circuit breakers are co-ordinated 
with substation size to give full short-circuit 
protection without excess breaker size. Substa- 
tion transformers use Pyranol non-inflammable 
insulating liquid. 
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leary stale 


The Hall engineer traced the trouble 




































HORTLY after the installation of a new boiler in an eastern foundry, heavy 
sludge deposits developed. Plant engineers and the insurance company inspector 
were greatly concerned about the condition. 

Analysis of this sludge showed that its composition was normal, with nothing to 
7 indicate under-treatment with phosphate. Nevertheless, water conditions were 
Z thoroughly checked, and control of the boiler water was watched with additional 

care. Still the heavy sludge continued. 

To the Hall engineer this indicated the need for examination of the boiler itself. 
On the basis of experience in other plants, he questioned the location of the internal 
continuous blowdown line. When the boiler was taken off for inspection and cleaning, 
this was checked. 

As he had suspected, the blowdown pipe was so located that slight variations in 
water level meant the difference between blowing boiler water or steam. 

The pipe was lowered. Arrangements were also made for heavy blowdown of the 
mud drum and water wall headers immediately after the load was taken off the boiler 
when it was shut down at weekends. Six months later when the boiler was again 
inspected internal conditions were found to be satisfactory. 

“Trouble-shooting” such as this is all in the day’s work for Hall engineers. Their 
experience is not limited to water conditioning—they have a thorough: 
knowledge of boilers and boiler operation. Our records show that time 
and again the troubles encountered in plants which have Hall service 
are due to factors other than water. 

The ability of Hall engineers to trace and correct these troubles is 
one reason why every plant that generates its own steam can profitably use 
Hall service. 

We will be glad to send you full information. 


° 


HALL LABORATORIES, INC., HAGAN BUILDING, PITTSBURGH 30, PA. 
(A Subsidiary of Hagan Corporation ) 


CALGON 


HALL SYSTEM of Jibs Masts Cindlitvrirng 
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GaRLocK Plastallic packing is easy to 
apply. You just tamp the loose form into 


the stuffing box and draw up on the gland. 

Coil, spiral and ring forms are applied in 
the usual way. And when additional packing is needed, 
you merely back off the gland and add more Plastallic. 
In service it combines into one homogenous mass. A 
special feature of GarLock Plastallic coil packing is 
that it is out-of-square to fit either of two different 
packing spaces. Save time with Plastallic! 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of Canada, Ltd., Montreal, Que. 


GARLOCK 924 PLASTALLIC—for acids and strong 
chemical solutions. 

GARLOCK 926 PLASTALLIC—for water, steam or air 
up to 550° F. ; 

GARLOCK 927 PLASTALLIC—for gasoline, oils, ether, 
etc., up to 550° F, 

GARLOCK 928 PLASTALLIC—for steam and hot oils 
over 550° F, 

GARLOCK 929 PLASTALLIC —for water, steam and 
general services up to 550° F. 

GARLOCK 930 PLASTALLIC—for gasoline, oils, gases, 
etc., at high or low temperatures. 

GARLOCK 931 PLASTALLIC —for steam, water or air 
at high or low temperatures. 
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rom the moment the Dearborn 
Engineer steps in your door, he is 
in your service. 
He starts by making a thorough study of 
your boiler operating conditions. 


He sends water samples to 
the Dearborn laboratories 4g 


nent, geal 





where accurate chemical , oe He makes sure that 






analyses are made. Laboratory | 
experts recommend the prop- ' 
er treatment and control } 
methods for your complete “§ 


% 


protection. ial 


DEARBORN SERVICE 
TAKES TROUBLE OFF YOUR HANDS 

If chemical feeding equipment is neces- 
sary, suitable means are recommended, 
making use of the versatile line of Dearborn 
mechanical equipment. He instructs your 
operators how to use the testing apparatus 
in connection with treatment adjustment 
and blowdown control. Thereafter, he makes 
periodic checks to insure maintenance of 
recommended boiler water conditions. 


ea oe 


This service, indeed, means that your 
plant is set to deliver power! 


name means what it says 











THE LEADER ror over HALF A CENTURY. 


DEARBORN CHEMICAL COMPANY 
Dept. F, 310 S. Michigan Ave., Chicago 4, Ill. 




















STEAM SEPARATOR 


TYPE ie ad , 
MASTER SENDER 


RATIO RELAY 


VARIABLE 
RATIO REGULATOR 


TYPE 2 SO 4 = DIAPHRAGM 
REGULATOR Hy = REGULATOR 


V PORT 
BUTTERFiY 
VALVE 


If you need equipment 


J for any of these applications 


get in touch 


with 


co reorkation 


Hagan Building, Pittsburgh 30, Pa. 


TYPE SO 
REGULATOR 
RECEIVING 


REGULATOR TYPE F 
TOTALIZER 
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HAGAN 
HALL 


CALGON 


Combustion rate of boilers 

Constant or graduated draft 

Constant or graduated pressure (F.D.) 
Feeder or stoker speeds 

Flow of liquids 

Control of multiple fuel firing 

Fan speed control 

Pump speed control 


Hydraulic coupling control from speed or 
delivery of driven unit 


Constant differential pressure 
(liquids or gases) 


Constant differential draft 
(liquids or gases) 


Graduated differentials (automatically or 
manually—liquids or gases) 


Control of steam pressure 

Control of pump discharge pressure 
Control of pump discharge flow 

Steam flow control 

Steam pressure reduction 

Steam temperature control (superheat) 


Removal of oil and solids from 
exhaust steam 


Removal of oil and moisture from 
compressed air 


_ COMPENSATING 
RELAY 


Steam desuperheating control 
Separately fired superheaters 

Flow of gases 

Ratio control of gas flows 

Ratio control of fuel and air (boilers) 
Remote manual or automatic control 


Flash tanks for recovery of steam from 
continuous blowdown systems 


Program control for firing cycle 
Oil burner control 
Oil burner fuel-air ratio control 


By-pass damper control for air preheater 
protection 


Feed water heater pressure control 
Feed water heater temperature control 
Liquid level control 

Control of multi-speed motor drives 


Safety protection for gas or pulverized coal 
firing 


Steam jet refrigeration control 


Removal of excess moisture and solids from 
saturated steam 


Force measurement and control 


Measurement and control of Thrust 
and Torque 


TYPE SO 


REGULATOR 
(Integral Pump) 


HAGAN 
THRUSTORQ 
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AIR HEATER 
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PERHEATER INLET HEADER 
sath CONDENSER CONTROL 








SUPERHEATER INTERMEDIATE 
HEADER 











SUPERHEATER OUTLET HEADER 
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Enlarged section through superheater 
inlet header shows arrangement of 
condenser type superheat control 
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RADIANT SUPERHEATER TUBES 


—— 





















































RADIANT SUPERHEATER 
WATER WALL NEADER 


HEADERS cH 4 





















































MISSOURI AVENUE STATION,ATLANTIC CITY ELECTRIC CO. 
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superheat control 
maintains steady ]000°F 


over wide load range 


The first public utility steam generator designed for 1000 deg. F. final steam 
temperature, controlled over a wide load range, goes into service this fall at the 
Missouri Avenue plant of the Atlantic City Electric Company. 


Complementary characteristics of radiant and convection superheater sections 
combine to yield an almost constant final steam temperature from 130,000 to 
310,000 Ib. ‘per hour. of steam. As the load varies over this range the uncontrolled 
steam temperature varies from 1000 deg. to 1020 deg. F. With the addition of 
condenser type control, superheat is maintained steadily at 1000 deg. over 
58% of the load range. 


Condenser type control introduces moisture at the superheater inlet header 
without adding water. Boiler water circulating through coils in the superheater 
inlet header condenses a portion of the entering steam, automatically regulating 
the amount of moisture entering the superheater. Positive and accurate control 
of final temperature is obtained, possible contamination of the steam is eliminated 
and excessive metal stresses due to temperature differences avoided. 

FOSTER WHEELER CORPORATION «+ 165 BROADWAY, NEW YORK 6, N. Y. 





UNCONTROLLED STEAM TEMPERATURE 
LEAVING RADIANT - CONVECTION SUPERHEATER 


Yj 
CONTROLLED FINAL STEAM TEMPERATURE“ 














STEAM TEMPERATURE 
LEAVING RADIANT Crete 


|} SUPERHEAT CONTROL RANGE —————>| 


150 200 250 300 320 
STEAM PER HOUR IN 1000 LBS. 


FOSTER WHEELER 








TEMPERATURE —DEGREES _F. 
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GENERAL SPECIFICATIONS 


@ Built in all pressure standards— 
both flanged and welded ends. 


@ Streamlined flow through parts 
virtually eliminates erosion. 


@ Single seated valves—guaranteed 
drop tight. 


@ Double seated valves—guaran- 
teed maximum leakage less 
than 1/2%. 


@ Steam valves have heat treated 
stainless steel trim with screwed 
in seats. 


@ Water valves have welded in seat 
rings with hard surface overlay 
—on small valves overlay is 
made directly on body. 


@ All valves are engineered to the 
job or application. 


Republic 12 in. cylinder operated valve ; Republic 6 in. hand operated valve 


REPUBLIC FLOW METERS CO. 
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VALVES vere: 


Regulating — Pressure Reducing — Shutoff 


CYLINDER OPERATED—double seated 


Republic cylinder operated valves 
are of the gradual opening, high lift, 
double seated type. They are hy- 
draulicly operated to assure smooth 
performance at any speed regardless 
of size, static pressure or pressure 
reduction. These valves are avail- 
able in sizes from 3” to 24”, with or 
without hand operating wheel. Due 
to compact design, a regulator may 
be mounted directly on the valve. 


HAND OPERATED—large sizes 


Republic hand operated valves, in 
sizes from 3” to 8”, are built to 900 
lb. and 1500 lb. pressure standards. 
They are of the single seated type, 
have a one piece valve stem, and 
seat rings that are Stellite surfaced 
and welded in place. The gear reduc- 
tion head is built with ball or roller 
bearings and precision ground gears 
for minimum friction and back lash: 


These valves are recommended for 
flow control and shutoff applications. 


HAND OPERATED—small sizes 


Republic single seated hand oper- 
ated valves are also available in 1”, 
11%” and 2” sizes, built to 600 lb., 
900 lb. and 1500 lb. pressure stand- 
ards. These valves also have a one 
piece valve stem, and a Stellite sur- 
faced seat integral with the valve 
body. 


LEVER OPERATED—large sizes 


Republic double seated lever oper- 
ated valves are ideal for air actua- 
tion with long stroke cylinders. 
They are available in sizes from 3” 
to 16” for low pressure applications 
and in sizes up to 6” for 1500 lb. 
applications. The lever mechanism, 
of sturdy construction capable of 
taking full strains of power cylin- 


ders, is adjustable with full cylinder , 


stroke to change valve capacity. 


LEVER OPERATED—small sizes 


Republic single seated lever oper- 
ated valves are available in sizes up 
to 2” and for pressures up to 1500 


Republic 2 in. lever operated valve 


Ib. standard. The valve seat is 
Stellite surfaced and integral with 
the valve body. The sturdy lever 
mechanism is adjustable for lift. 
Many of these valves are in opera- 
tion on water lines with over 1000 
Ibs. pressure reduction. 


BUTTERFLY VALVES 


Republic butterfly valves can be 
supplied in cast iron or steel for 
sagan up to 300 lbs. Vanes can 

e supplied of the angle seating or 
swing through types. The shaft can 
be mounted on ball or plain bear- 
ings as required. A valve operator 
may be mounted directly on valves 
of 6” size and over. 


All Republic valves are engineered 
to the specific job on which they are 
to be used. Our engineers will be 
glad to consult with you on any of 
your valve problems. Write, asking 
to have one of our engineers call. 








Pe ata calat aaali 


Butterfly valve with operator 


2240 Diversey Pkwy., Chicago 47, Illinois 
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ASBESTOS IN ACTION 











How up to date are you on 


el(cYafateel Mm olelat-illavemialeniciatel cas 


What about the panels, switchboards, bus bar runs, and other 
electrical apparatus mountings in your plant? Are they proof against 
absorption of moisture and oil? Do they stand up under high 
voltage surges, vibrations, and temperature changes, retain a bus- 


Photograph courtesy I.T.E. Circuit Breaker Co. 


iness-like appearance without costly maintenance? 


Nature made 


You can answer “yes” to all those questions if your electrical 

apparatus is mounted on K&M Ebonized Asbestos, the modern sbeslos... 

panelling material. Fabricators who work it and plants that use it Keasbey & Mattison has 
a : aes been making it serve man- 

say Ebonized Asbestos is ideal for the purpose. kind since 1873 

Made of tough asbestos fibres, cement and an insulating compound, 

K&M Ebonized is moulded into strong monolithic sheets with 

exceptionally high dielectric strength. It gives extra-long service, 

in fact it grows tougher with age. Meets the requirements of Under- 

writers’ Laboratories, Inc., when built into an assembled unit. Write 

us for full technical data on this superior mounting material. 


KEASBEY & MATTISON 


COMPANY- AMBLER: PENNSYLVANIA 
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‘PURE WATER 


¥ 
‘ 
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| from any 
SALT OR RAW SUPPLY 


In central power generating stations and gen- 
eral industrial plants ... on naval and com- 
mercial vessels ... in refineries and chemical 
process plants ... wherever pure water is re- 
quired for boiler feed make-up, process work, 
or general services .. . G-R Evaporators have 
established records for dependable, economical 
operation. These units do not require hand- 
scaling, and can be maintained by unskilled 
labor. Varying raw water conditions do not 
affect the product under wide limits. The dis- 
tillate produced meets the exacting purity 
requirements of present day practice. 


by 


© 
S@Sooeoeoo 
@2SS0000090 


@906000000 
@060000000 
©0000G99 . 


29820900008 
SOSOSSSO90C8 
SOSSECO9HSGO9O 


¥ 
Seo 
ee 


Look into this 
G-R BENTUBE 
EVAPORATOR 


Note the rugged construction, 
unusually large clearances, and 
widely spaced tubes. The heat- 
ing surface of this unit consists 
of patented scale-shedding Ben- 
tube elements. Temperature vari- 
ations change the curvature of 
the tubes, thereby shedding the 
scale. G-R Bentube Evaporators 
can be furnished for large or 
small capacities, and in single 
or multiple effects for any re- 
quirements. . ~ 


THE GRISCOM-RUSSELL CO., 285 Madison Ave., New York 17, N. Y. 


GRISCOM-RUSSELL 
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 Sacking the seeds, 
one of the many proc- 

' esses controlled by 
G-E combination 

. starters at the Rohnert 





Every process from eliminating dirt 
and debris to sorting the seed to 
size is controlled by G-E combination 
starters at the Waldo Rohnert Co., 
world’s largest producers of garden 
vegetable seed. 


In their four-story plant, com- 
pleted in 1944, and said to be the 
most modern of its kind in the 
country, 4 of the world’s garden 
vegetable seed is processed—that’s 
far more than a million pounds of 
clean seed a year. All electrical, it 
boasts 59 General Electric CR7008 
combination starters and supple- 
mentary control which regulate the 
five separate seed mills of their 
complicated seed mill system. 

According to Fred Rohnert, son 
of the founder, “Our G-E con- 


GENERAL @ ELECTRIC 


trols and equipment have proved 
extremely satisfactory. They’ve 
given us no trouble since their in- 
stallation.” 

And here’s why these starters 
have proved so satisfactory— 


COMBINATION STARTERS SAVE TIME— 

In addition to the time saved in 
ordering, outstanding savings in 
installation time are made with 
these starters. Users report a 50 
per-cent reduction in mounting 
time, a 40 per-cent reduction in 
wiring time, as compared with the 
installation of two separate devices. 
You connect to only 9 terminals 
instead of 15. 


SPACE— 
Valuable wall space is saved be- 


876-201-8910 





SP vAVE Time 


cause combination starters can be 
installed in small, unused places 
either near to or remote from the 
operator. 


AND MONEY — 

While the list price is slightly 
higher than for two separate de- 
vices, the difference is more than 
made up by savings in wire, fit- 
tings, and time. 


WHAT IS YOUR APPLICATION? 

Combination starters come in a 
variety of enclosures to meet any 
operating condition in your plant. 
If you’d like more information, ask 
our nearest office for Bulletin GEA: 
2715A. And remember, our engi- 
neers will be glad to help you with 
your application. Apparatus Deft., 
General Electric Co., Schenectady 
6, F. 


September, 1946—-POWER PLANT ENGINEERING—Chicago, Ill. 





HIGH 
PRESSURE 
STEAM 
LINES 


-for dependable, 
trouble-free service 


ARMSTRONG 
FORGED STEEL STEAM TRAPS 


Vow alee of [7s EASY to get dependable, trouble-free, high 
screwed or flanged pressure trap installations when you use Arm- 
yeas ——— strong Forged Steel Traps and follow Armstrong 
7 recommendations. On page 19 of the Armstrong 

‘ Steam Trap Book (ask for a copy) you will find 

QUALITY CONSTRUCTION! ange ese onseapioe oe condensate loads 

ibid : ... selecting proper size of trap ... arranging pip- 

© VALVE AND SEAT. Special ch teel (st : . , 

snk Wasieead esi gro i pe ot ing for greatest convenience and best drainage. 

‘sets. 


Her me tips. Ca - i 4 
@ INTERNAL TRIM. All-stainless 18-8. Includes - ane some Spe Calculate the Seren er 


Sesntiad inaiieh, ‘veles teven, Gal elie oem load as well as the normal radiation loss load. Con- 

© CAP AND BODY. Die forging (SAE 1030), sider the possibility of sudden loads due to “carry- 

70,000 Ibs. tensile strength. over” or opening of closed valves. Use a trap sizing 

© BOLTS. Supertemp, 149,000 Ibs. tensile safety factor of 2 or 3 to 1, except when pressure 

strength. loss in long connecting lines may make a higher 

@ NUTS. Hex, semi-finish (SAE 1030). factor advisable. If possible, install traps close to 
and below source of condensate. If check valves are 
needed, consider the use of Armstrong internal type 
check valves. ARMSTRONG MACHINE WORKS, 
810 Maple St., Three Rivers, Mich. 


ARMSTRONG STEAM TRAPS 
Over a Million in Use...For Power... Process... Aeating 
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De LAVAL protection to a turbine goes the whole distance. 
It removes both contaminants—dirt and water—and keeps the lubricating 
oil at its best at all times. 


It is not sufficient to remove dirt only from turbine oil. While dirt 
obviously soon ruins oil as a lubricant, as often as not the chief offender 
in that respect is water. For water, either as condensate or as solid 
“slugs” leads directly to the formation of sludge. It is also apt to 
emulsify the oil and cause serious difficulty in that way. 


De Laval Oil Purifiers, wholly mechanical in action, remove dirt 

and continuously discharge the water, effecting separation by centrifugal 

force. The machines maintain full efficiency of purification at all times, 
° ° FREE § 
right to the moment when the bow] is full and must be cleaned. 18ominute 


possibilitie 
Service, A 


THE DE LAVAL SEPARATOR COMPANY teach 
165 Broadway,New York 6 427 Randolph St.,Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


DE LAVAL su euniriens. 


FOR MORE DEPENDABLE POWER PRODUCTION | 
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cooling jacket 


efficiency restored 


Chemical cleaning 
removes scale 


—increases power! 


FREE SHOWING! Now available—a new 
18-minute sound slide film illustrating the 
possibilities of Dowell Ghemical Scale Removal 
Service. A Dowell representative will gladly 
arrange a special showing at your plant, office or 
organization meeting. Call or write Dowell today. 
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Cooling jackets clogged with scale and sludge decrease engine efficiency, 
retard power output. To remove these insulating deposits, modern plant 
engineers call on Dowell—because Dowell’s chemical cleaning method is 
thorough, economical and rapid. It’s the modern way to restore designed 
operating efficiency—to remove scale—to increase power! 


Dowell specialists offer a complete service . . . including careful selection 
of the correct solvent for your job—and they bring with them all 
chemical mixing and pumping equipment required. 


For more information on the chemical cleaning of compressors, gas 
engines, diesels, air conditioners—for boilers, condensers, filter beds— 
for water lines, for many types of heat-exchange equipment—and for 
increasing water well output—call the nearest Dowell office. Ask for 
free color booklet-—“‘More Power to America’s Industry!” 


DOWELL INCORPORATED + TULSA 3, OKLAHOMA 


Subsidiary of The Dow Chemical Company 
New York ¢ Philadelphia ¢ Baltimore ¢ Buffalo ¢ Cincinnati ¢ Cleveland ¢ Chicago 
Detroit ¢ St. Louis © Houston @ Kansas City ¢ Wichita ¢ Pittsburgh © Mt. Pleasant, 
Michigan ¢@ Salem, Illinois 
Long Beach, Casper: Dowell Associate—International Cementers, Inc. 


SPECIALISTS IN CHEMICAL CLEANING SERVICE 





|sropa 30" 
"2 ROLL IW LESS 


” 


"Wh a 


CALENDE 





“Right! And besides that emergency stop, give us 10 to 1 
speed range on the motor and hold speed close. The 
torque characteristic of our calender requires that the 
motor have high overload capacity at low speeds with- 
out overheating. And because of operating conditions, 
we want sparkless commutation too!” 


CONFERENCE 
ROOM ° 


“In A Nutshell, you and the control engineers must design 


B-b-u-t-t... “No buts” said Mr. Rubber Mill Man, “‘that’s 
a calender drive system that'll give us higher and lower 





exactly what we need. You see, we're experimenting 
with new materials on our rolls, and since we can’t 
pre-determine best roll speeds for them, we must have 
a drive that'll give us complete range of speeds, and at 
the same time, complete protection for our workers”. 


An Automatic Speed Control incorporating both our m-g 


set and ‘“‘Regulex’’ exciter was designed to hold selected 
speed within close limits, And, after a careful analysis 
of required load characteristics, we designed a 400 hp 
d-c motor of low inertia for quick stopping . . . and 
which also provided speed range from 25 to 250 rpm. 


calender speeds, closer speed regulation and sudden 
emergency stopping —"all three!’ Well, we set up 
meetings between the control and motor designers to 
plan a coordinated design that would meet the needs. 


Remember That 14” Stop? After the system went in, we 


stopped the rolls first at 18”... easy. Then at 14”... 
at 12”... at 9"! And we probably would have stopped 
“em even shorter but for possible danger of too sudden 
stops to the calender gear system. And commutation? 
After 6 months, the operators say it’s perfect. 4 so48 





Moral: Every time Allis-Chalmers discovers new 
roblems, like 
this one, it also learns how to build better stand- 
ard motors for you! Watch for these new and 
better motors from A-C. ALLIS-CHALMERS, _ 


ways of solving special motor 


MILWAUKEE 1, WISCONSIN. 
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were low. Now, with Nonpareil HD Diesel Oil, you 


have an opportunity to further lower costs. You 
can lengthen the time between inspections, and the 


amount of cleaning and replacements needed will 
be less even with the longer periods of operation. 


t) 
It is not unusual for operators to find half the nor- 
i| \| i \ mal cylinder wear after a year's operation on Non- 
pareil HD. Low wear, unusual cleanliness, few 


shutdowns and repairs with Nonpareil HD will 


give you a new measure of how low low-cost Diesel 


power can be. Standard Oil Company (Indiana), 

910 South Michigan Avenue, Chicago 80, Illinois. 

YOU CHOSE DIESELS for power because of their \ () \ p | iH li | |, il 1) 
inherent low cost operation. You probably made this | f 


choice long before modern, heavy duty Diesel oil em 
: a DIESEL OIL 






was available. Even then, in spite of periodic clean- 
ing and overhauling that was needed, power costs 





STANDARD 
SERVICE 


TANDARD OIL COMPANY (INDIANA) 





Where large gears ne 
special protection use. .} 


CALUMET 
Viscous Lubricants 


DUST AND GRIT, heavy loads, excessive heat or wat 
are some of the adverse conditions under which o 
dinary gear shields cannot give adequate protectioj 
Calumet Viscous Lubricants are not the old type 
gear shield, usually made from residual products 
petroleum. They are true greases, manufactured fro 
selected soaps and oils, plus additives, to secure tj 
quality most needed in a modern gear lubricant. 


Calumet Viscous Lubricants offer these advantag 


1. Give long lasting protection. An additive} 
Calumet Viscous Lubricants gives them improv 
wetting ability—that is, the ability to adhere closely 
metal. This not only provides a long lasting film, u 
der ordinary operation, but a film that resists he 
and water. 


2. Save time in application. Because all grade 
can be applied without heating, and all except th 
heaviest grades can be sprayed, Calumet Visco 
Lubricants cut application time to the minimum. 


3. Reduce throw-off. Because spraying gives 
smooth, even coating of lubricant, it eliminates apply 
ing excessive amounts which may drop off before thi 
lubricant is worked into the gears. Good wetting abil 
ity prevents throw-off during operation. 


Let this wear-reducing, time-saving lubricant pro 
tect open gears on all types of equipment. A Standar 
Oil Lubrication Engineer will survey your plant an 
help determine the grades you need and the most 
economical method of application. 


Write Standard Oil Company (Indiana), 910 Soutl 
Michigan Avenue, Chicago 80, Illinois. 
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There’s More to Boiler 
Controls Than Regulators 


If you want a sweet running control for your 
boiler plant—look to more than bare reg- 
ulators when you write your specifications. 
Here are some additional points to consider: 


@insist on controllable equipment 


Fans, dampers, pulverizers, stokers, burn- 
ers, and other equipment must be adaptable 
to automatic control before any system can 
give truly satisfactory results. 


@controt from all important variables 


Multiple element control systems which 
respond to all of the important variables, 
insure against costly disturbances in plant 
operation. They increase safety, decrease 
auxiliary power required, and reduce the 
storage capacity needed in heaters and 
boiler drums. 


@protit from the experience of others 


Steam plants similar to yours already are 
being operated at optimum performance by 
Bailey Boiler Control. Your dividends, from 
our experience in making thotisands of 
boiler control installations, take the form of 
refinements in control application which 
insure trouble free operation. Over 8,000 
boiler units have been equipped with 
Bailey Controls during the past ten years. 
These units range from 3,000 to 1,000,000 
pounds per hour capacity and operate at 
pressures from 75 to 2,500 psi. They are 
fired by pulverized coal, stokers, oil, gas, 
mixed fuels and waste fuels. 


Control of two 65,000 Ib. per hour boilers is based 
on the accurate measurements of these Bailey Meters 
at The White Motor Co., Cleveland, Ohio. Day to day 
evaporation runs consistently above the guarantee. 


Operate control from accurate 
measurements 


A control system is no ean than the 
measurements to which it responds. Bailey 
Controls are based on accurate measure- 
ments made by Bailey Meters. 


Consult Qualified Application 
Engineers 


Bailey Engineers are qualified by training 
and experience to consult with you on both 
the theoretical and practical aspects of your 
boiler control problems. These specialists 
are conveniently located in over 30 indus- 
trial areas throughout the United States 
and Canada. 


Details for Your Problems 


If you want details write for a copy of Bul- 
letin 15-D or ask a Bailey Engineer to call. 


— 





a PRESSURE 
. Liquid LEVEL 
FEED PUMPS 


BAILEY METER COMPANY 


1040 IVANHOE ROAD > > CLEVELAND 10, OHIO 


for Steam Plants 


comBusTION 
ee WATER 


September, 1946—-POWER PLANT ENGINEERING—Chicago, 





ERE are three stoker designs — each developed to 
meet a different combination of requirements — 
which have demonstrated through dctual survey, 

their complete suitability for 90% of all installations 
covered by C-E contracts of recent years. 

These three simplify the problem of stoker selection 
to one of merely determining which type is the answer 
to your conditions of steam load, boiler design, and 
available fuels. With that done, you can be sure of re- 
liable performance, durability, and low maintenance 
by entrusting your requirements to Combustion En- 
’ gineering. For embodied in each of these three designs 
are all the “know how” and experience gained from the 


installation of nearly 19,000 stokers of every type, 
above residence size, to serve more than 5,000,000 
rated boiler horse power. 

Comprehensive as these three types are, the C-E 
line includes other designs which round out the most 
complete line of stokers offered by anybody anywhere. 
So if your installation falls outside the 90% and within 
the remaining 10%, you will certainly find the answer 
to your needs among modern C-E designs of Multiple 
Retort, Traveling Grate, and Chain Grate Stokers. 

It is none too soon to plan your new installation or 


to modernize your present plant. A C-E engineer will 


be glad to discuss your problem with you. A-829A 


COMBUSTION & ENGINEERING 


200 MADISON AVENUE 


- NEW YORK 16, N. Y. 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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SPREADER— Overfeed 


Approximate Application Range — 150 
boiler hp to largest units suitable for stoker 
firing. A simple, rugged stoker designed to 
burn a wider variety of fuels than any other 
type of mechanical firing. Hopper, feeding 
and distributing mechanism, variable-speed 
drive and motor are combined in a compact 
unit. Rotating spreader blades feed coal into 
the furnace in crisscrossing streams which 
assure uniform distribution. Fines are burned 
in suspension and the rest of the coal is 
burned on a grate — stationary or dumping 
type. Grate surface is zoned for regulating air 
admission and to facilitate cleaning. 


TYPE E— Underfeed 


Approximate Application Range — 150 to 
600 boiler hp. A single-rétort, underfeed 
stoker designed to burn a wide variety of 
bituminous coals. Ram feed is supplemented 
by a reciprocating sliding bottom. Grate sur- 
face consists of hollow, air-cooled grate bars, 
alternately fixed and moving, to condition 
the fuel bed and assure its steady movement 
toward the dump trays. Air supply under 
zoned control with provision for introducing 
air over the fire. Steam or hydraulic drive. 


SKELLY— Underfeed 


Approximate Application Range — 20 to 200 
boiler hp. A compact, self-contained unit 
offering all the advantages of underfeed 
firing. Moving grate bars assure lateral dis- 
tribution of fuel and maintain a clean porous 
fire. Cantilever dump grates of non-avalanch- 
ing type simplify ash removal. Integral 
forced-draft fan, with vortex inlet control, 
permits positive regulation of air-coal ratio. 
Sixteen rates of coal feed through variable- 
speed transmission. Automatic control is 
standard equipment. Timken bearing 
equipped. Alemite lubrication throughout. 
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Processes 


FOR: WATER 
CONDITIONING 
Removal of 


Hardness, Turbidity, Color, 
Odor, Taste, lron, Silica, Oil, 


Total Dissolved Salts, Oxy- — 


gen, Other Gages 
ei s 


FOR OTHER 4IQUIDS 
Removal of 


®. : 
Undesired Impurities - from 
Syrups, Juices and Chemi- 
cal Solutions 


Recovery of 


Valuable Substances from 


Besdt. ¢ t 


or 





r 


Products 


Chemical Products and Me- 
chanical Equipment for 
Water Conditioning for 


Household, Industrial and. ° 


Municipal Use; also for Con- 


ditioning of Other Liquids: © 


Cation and Anion 
Exchangers 
Zeolite Water Softeners 
lon Exchange Equipment 
‘Demineralizing Equipment 
". Filtration Equipment 
Diatomite Filters 
: ‘Chemical Feeds 
Sludge Blanket Units 
Cold Lime-Soda Softeners 
Hét Process Softeners 
Continuous Blowoff Systems 
Deaerating Heaters 
Vacuum Deaerators 


ANNOUNCIN 


A NEW NAME IN 





LIQUID CONDITIONING 





BACKED BY A QUARTER CENTURY OF EXPERIENCE 


® 


@ If you need soft water...clear water...pure water...or purifi- 
cation of other liquids... this announcement is important to YOU. 


LIQUID CONDITIONING CORPO. 
RATION is a new organization, oper- 
ated by pioneering experts in liquid 
conditioning with more than a quarter 
century of experience in this field. 


The newness of the LIQUON organi- 
zation means freedom from hide-bound 
procedure in the approach to and 
handling of your liquid-conditioning 
problems. 


The long experience of LIQUON en- 
gineers and chemists means full assur- 
ance that your problems will be cor- 
rectly solved’ Many modern methods 
which are. now accepted as standard 
in the art were pioneered by members 
of this organization. 


LIQUON services are COMPLETE. 
They include every process . . . appa- 


ratus ... material . . . for any require- 
ment of liquid conditioning. : 


Therefore, LIQUON recommendations 
are authoritative and impartial. Each 
LIQUON installation is custom-tail- 
ored for best results with your precise 
conditions. And each carries our over- 
all guarantee of performance. 


These are the reasons why this an- 
nouncement is of significance to you 
. . . Why you should consult LIQUID 
CONDITIONING CORPORATION 
on your problems concerning water 
and other liquids. 


Write us today. Your inquiry will 
not involve the slightest obligation 
to you, and may result in important 
benefits and savings in your plant. 


LIQUID CONDITIONING CORPORATION 


423 West 126th Street, New York 27, N. Y. 


September, 1946—POWER PLANT ENGINEERING—Chicago, III. 





LONG RADIUS 
AMERICAN STANDARD 














SIZES: 3/4” TO 12”, INCLUSIVE 


All dimensions conform to the 
American Standard for Steel Butt- 
Welding Fittings ASA B16.9. Unless 
order specifies otherwise, these 
“ASA Elbows” will be furnished. 


4) SHORT RADIUS 
LONG TANGENT 


Bue 14D 


7 














SIZES: 14” TO 24”, INCLUSIVE 


These OD sizes are short radius but 
have the exclusive Midwest long 
tangents that save pipe and make 
it possible to line up the fitting and 
pipe more quickly and accurately. 


SYMBOLS: © 


rrers A COMPLETE 
SELECTION 


OF 90° WELDING ELBOWS 


SHORT RADIUS 


LONG RADIUS 
2 | LONG TANGENT 3 ] 














SIZES: 2 TO 20”, INCLUSIVE SIZES: 1” TO 12’, INCLUSIVE 


Where space limitations prevent 
the use of “ASA Elbows” or Mid- 
west Long Tangent” Elbows shown 
at.left, these short turn elbows with- 
out tangents are recommended. 


Same radius as “ASA Elbows” but 
aliamkolale Mlalicre[gelmiolalel-lal mela mtora a 
end—an exclusive Midwest feature 
that saves time and pipe, and 
sometimes eliminates an extra 


weld. | 


5) LONG RADIUS 
REDUCING 








SIZES: 2” TO 12°%*, INCLUSIVE 


Only Midwest makes the reducing 
welding elbow which takes the 
place of a straight elbow and a 
reducer, It eliminates one weld, 
cuts installation cost, and reduces 
pressure drop. 


Center-to-End Dimension 
Normal Pipe Size 


Length of Tangent 
Dimension is Larger Pipe Size 


E 
D 
R —- Radius 
T 
1B) 
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= 
asket Designs 


SGOETZE GAS 


ystruction © 


f Popular G 


T 
Cross-sections and Co 


The Only Complete 
Metal Gasket Line 


gives you 


F Kea! 
Advantages 


2 UL 
. CED 
oe 
. ED 
a) 
ips 708) 
oy oe) 


G 


You get the right gasket for every appli- 
cation — not one that's nearly right. 


You get the benefit of complete labora- 
tory and research facilities to assure you 
of 100% joint efficiency. 


You avoid unnecessary gasket troubles 


because Goetze can supply the most effi- 
Specifications, engineering data and drawings of the cient and durable gasket for your par- 
Goetze line — the only complete line of gaskets — are ticular conditions of temperature and 
available in Catalog No. 53. If youdo nothave acopy : 
on file, send for one on your company letterhead. Or ‘4 lien 


consult the nearest Goetze representative for efficient You get the services of qualified Goetze 
gasket service. 


representatives in 18 cities. 
TECHNICAL BULLETINS 


eee Oye 
Ask to have your name added to the list of engineers 


receiving “The Gasket” — a series of technical bul- GOETZE GASKET & 
4 S ae 5 17 ALLEN AVENUE, NEW BRUNSWICK, NEW JERSEY 
letins containing original and useful gasket informa- : ; 
R : Boston Cleveland Detroit Chicago 
tion from the Goetze Research Laboratory. Write Cincinnati San Francisco Los Angeles Buffalo 
on your company letterhead giving your position. Houston Philadelphia Pittsburgh Denver 
New York New Orleans St. Louis Montreal 
Toronto Syracuse 


€& jo GASKETS 


“Americas Oldest and Largest Industrial Gasket Manufacturer” 
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periect-17 years ago - 








“La 


Feed this stoker the lowest available 
grade of coal! Watch it operate per- 
fectly—without clogging—on any grade 
—wet, dry, or partially frozen. This 
“non-clog” feature is exclusive with Per- 
fect Spread. 


STOKER 


Hischarge—up to 400,000 Ibs. of steam per hour. 


















ity 
, new has been added!” Today’s Perfect Spread Stoker, using the same successful 
principle of operation which distinguished its 17 years of operation, has been re-designed, 
streamlined, improved. 
It combines features not obtainable in any other stoker. It handles all types of coal— 
efficiently, economically. 
The pleasing, easy-to-clean exterior is indicative of its dependable, quiet operation which 
brings you both fuel and maintenance savings. 
Before you buy any fuel firing equipment, investigate the Perfect Spread Stoker. Write 
today for descriptive booklet giving all the facts! 








Other 2 Products: Z Taylor Stokers, Lo-Hed Hoists, Marine Deck Auxiliaries, Hele-Shaw Fivid Power 


AMERICAN ENGINEERING COMPANY-— 


2408 ARAMINGO AVENUE, PHILADELPHIA 25, PENNSYLVANIA 
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For MAXIMUM | LOWEST PRESSURE 


N-CLOG. SPRAY 


One-Piece 
for 
COOLING TOWERS 
SPRAY PONDS 


Request Bulletin SN1-46 
Two-Piece 


oh 
ALL SPRAYING 
AND COOLING 
EQUIPMENT 
Request Bulletin 


Atomizing SN2.-46 


for 
HUMIDIFYING 
VAPORIZING 
Request Bulletin 
103-A 


THE MARLEY COMPANY, INC. KANSAS CITY 15, KANSAS 
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WHIRLWI 


The Hendy turbine is the last word in power...streamlined, up-to-the-minute design in every detail... 


features born of war-experience and proven in use in the field...and above all, top performance at low 


cost. Write for Literature describing Hendy steam turbines and turbo-generators. 200 kw. to 7,500 kw. 


Power by tency 


ENGINEERED TO SUIT YOUR NEEDS 


Joshua Hendy Iron Works, Est. 1856 

Plants: Sunnyvale and Torrance, California. 
Crocker-Wheeler Electric Division, Ampere, New Jersey. 
Sales offices: Boston, Buffalo, Chicago, Cincinnati, 
Cleveland, Detroit, Los Angeles, New York, 

Philadelphia, Pittsburgh, San Francisco, Washington. 
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HOFFMAN COMBUSTION 


WORKS AT; FAIRMONT, WEST VIRGINIA 


DETROIT, MICHIGAN 
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ENGINEERING COMPANY 


OFFICES « Marquette Building, Detroit, Mich. Bell Building, Chicago, Illinois 
° 154 Nassau Street, New York City Twenty-Two Marietta Bldg., Atlanta, Ga. 
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Conseco Bevel Gear Universal Joints give you posi- 

tive remote control of inaccessible or widely sepa- 

rated equipment at any angle from 0° to 135° on 

vertical centers.. Gears are precision machine cut 

manganese bronze, assuring efficient, dependable B E 43 [ G F A R 
performance under severe conditions. Capacities 

range from 1580 to 4938 inch pounds at 49 rpm. 

Standard gal of shafts are 42”, 34”, 1”, 

Vi od UNIVERSAL 
Examine a set of Conseco Bevel Gear Universal 

Joints and you will see why more of them are in 

use than any other gear. Our engineers will help JO} NTS 

you with your torque transmission problem without 

obligation. Send for Bulletin CS10. : 


gA highly skilled, specially equipped service organization, ready for immediate 
action anywhere on the continent, backed by engineering and manufactur- 
ing facilities producing over 3,000,000 sq. ft. of heat exchangers:annually. 


— CONDENSER SERVICE & ENGINEERING CO., INC. 


69 RIVER ST., HOBOKEN, N. J. Phone HOboken 3-4425 After 6 P.M. or Sundays - vlbicnas 3-4428 
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E LUXURY 


AND ECONOMY 









This is the story of a Maintenance Engineer who has ceased to 






worry about heating and hot water temperatures because he 



















knows how to use the various forms of Sarco steam fraps and 
temperature control. 


The large storage heater is controlled by the Sarco TR 21 Tem- 
perature Regulator and drained by the Sarco Float-thermostatic 
trap shown at right. At the rear is a hot water converter for the 





heating system held to exact temperature by a Sarco 2430 
temperature regulator. 





At other points the low cost Sarco 87 Thermoton is used to 
insure correct temperatures for food warming and satisfactory 
temperatures on incidental showers served by instantaneous 
heaters. In fact, Sarco is now standard throughout the shops, 
office and real estate holdings. It's a case where Sarco prod- 
ucts work together as a team to produce permanent satisfaction 





and savings. All this engineer had to do in the beginning was 
to make one phone call—to the local Sarco representative. 







132 
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Does your power contract contain 


__ like this? 


ae ee 


a clause... 


POWER FACTOR BONUS—credit for power factor 
maintained at or above a predetermined value. 


----~___ or this? 


KVA DEMAND RATE—power rate determined by 
the KVA demand. 


--~~____...or this? 


PENALTY FOR LOW POWER FACTOR—billing rate 
increased for power factor below a pre- 
determined value. 


If your plant load is made up of inductive appara- 
tus such as motors, welders and induction heating 
equipment : : : Westinghouse capacitors can 
probably reduce your power costs. 

Apparatus such as this draws more current than 
is represented by the kilowatthour meter readings. 
Most utilities offer an inducement for removing this 
current from their circuits. 

‘Billing savings”’ is just one of the benefits to be 
gained from capacitors. Better voltage regulation, 
brighter lights, better motor starting and running 
performance... all result from the use of capacitors. 
In many cases capacitors will release capacity of 
your electrical system for added load. 

Capacitors offer predictable dollar-and-cents 
savings. On the average, each kvar will save from 
$18.00 to $35.00 a year in power bills—enough to 
pay their cost in a year or two. Discuss your power 
bill with a Westinghouse engineer . . . he’ll be glad 
to give you definite savings figures. Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-60637 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 


lapacileea 
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WALL BRICK DATA 


HUB 









































Overall efficiency is greatly a 
u 


when Huber stoker fired boiler furnaces 
are equipped with CARBOFRAX sili- 
con carbide linings. A typical installa- 
tion, which may be changed to meet 
individual plant conditions, is shown 
by the illustration. 


Constructed of rugged interlocking 
CARBOFRAX shapes, the coking shelf 
provides longer trouble-free service. Its 
exceptional structural stability is particu- 
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larly resistant to the mechanical abuse 
encountered. The abrasive action of the 
fuel is sutcessfully resisted by the hard, 
dense surface of the CARBOFRAX 
shelf tile. They also eliminate carbon 
penetration with its attendant difficul- 
ties. Softening and subsequent sagging 
of the coking shelf is avoided by the 
high refractoriness characteristic of the 
CARBOFRAX shapes. 


Installed in the side and bridge walls, 











CARBOFRAX brick prevent large 
clinker formations As these brick do not 
soften, clinkers have no opportunity to 
become embedded. The walls remain rel. 
atively clean. Fuel burns more effectively 
over the entire grate area resulting in 
more steam production. Stoker operation 
is improved—is much more efficient. 


With the longer lasting CARBOFRAX 
lining maintenance is negligible. Repair 
and replacement costs are slashed. Out- 
ages for setting repair are rare. Continu- 
ous on-line service with increased steam 
output is assured 


These and many additional advantages 
make the selection and installation of a 
CARBOFRAX lining a “must”’ in en- 
gineering for greater production and 
economy. That is why it pays to get all 


’ the technical facts. They are clearly illus- 


trated in our booklet on CARBOFRAX 

settings. For your copy simply write 

Dept. H-96, The Carborundum Com- 

ee Refractories Division, Perth Am- 
oy, New Jersey. 


By’ CARBORUNDUM 


“Carborundum” and “Carbofrax” are registered trademarks which indicate manufacture by The Carborundum Company 


st | 




















Edge Moor 
Radiant 
Boiler 














When modernizing present boiler facilities, 

or building new plants, it will pay you to 
consider the features of Edge Moor Radiant design. 
For instance, examine the following: 


* Design flexibility allows the most favorable use of 
available building space. 

% Ability proved in years of service to steam quickly and to 
deliver continuous high ratings. 


# 3-drum arrangement provides for large water storage space, a 
generous steam liberation surface and a quiet offtake drum. 


w® Furnace cooling is arranged for the minimum of maintenance as 
well as efficient operation with the particular fuel to be used. 


Edge Moor Radiant Heat Boilers are available in a wide range of 
Capacities, pressures and total temperature requirements. They 
are adaptable to all fuels and can be supplied with all boiler 
auxiliaries. 
EDGE MOOR IRON WORKS, INC. e Main Office and Works, 
Edge Moor, Del. BRANCH OFFICES AND AGENTS: 95 River St., 
Hoboken, N. J. e 7 Water St., Boston, Mass. e P.O. Box 9, 
Station E, Atlanta, Ga. e 2459 Woodward Ave., Detroit, Mich. e 
One N. LaSalle St., Chicago, Ill. e 2295 University Ave., 
Saint Paul, Minn. e 623 Aztec Building, San Antonio 5, Tex. e 


edge Wf m generating equipment 
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Diesel Engine points 





Clogged Ports Reduce 
Efficiency 


To the operator of a two-cycle Diesel engine, the 
clogging of air ports can become a serious problem. 
Deposits on air ports are composed largely of fuel 
soot and oxidized products. These contaminants 
reach the lower cylinder when sluggish or stuck pis- 


ton rings permit blow-by. 





: s How RPM DELO Oil keeps air ports open. 
Air ports clogged after operation on uncompounded oil. 





RPM DELO Oil Prevents 


Air Port Deposits : TIX ET Ee 
$e O@@ed: 





RPM DELO Oil keeps air ports clean three ways: 
1. By reducing ring wear (RPM DELO Oil is com- 


pounded to cling to scorching wear points which 





most oils leave bare). 


2. By preventing ring-sticking (a detergent in 
RPM DELO Oil eliminates the deposits which 
stick rings). 


3. By preventing oxidation of the oil (RPM DELO 
Oil’s anti-oxidant compound controls the gummy 


substances which act as a binder for deposits). 


To match the fine performance of RPM DELO OIL, use these equally efficient com- 
panion products from the same famous “RPM” line—RPM HEAVY DUTY MOTOR OIL 
—RPM COMPOUNDED MOTOR OIL—RPM GEAR OILS AND LUBRICANTS—RPM GREASES. 
For additional information or name of your distributor, write any of the companies below: 


STANDARD OF CALIFORNIA ° 225 Bush St., San Francisco 20, California 
THE CALIFORNIA COMPANY ®* 17th and Stout Streets, Denver 1, Colorado 
STANDARD OIL COMPANY OF TEXAS ¢ EI Paso, Texas 

“THE CALIFORNIA OIL COMPANY ° 30 Rockefeller Plaza, New York 20 
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HERE IS A 


METHOD OF 
WATER 
STABILIZATIO 


ae 


NALCO REPRESENTATIVE, KANSAS CITY, MISSOURI Le < 


dilizing water to prevent scaling and corrosion 
in water lines, heat exchangers and process equip- 
ment is a Nalco specialty... And endless Nalco re- 
search and experimentation have uncovered only 
one positive method of stabilization: Plant surveys 
to determine operating and water conditions, fol- 
lowed by Nalco Laboratory recommendations for 
specific water treatment to meet the exact needs 
of the individual plant. 

A new Nalco Stabilization Bulletin gives full 
information on the factors contributing to unstable 
water... tells how the Nalco System can operate 
in your plant to provide positive stabilization. 
Write for your copy today. 


NATIONAL ALUMINATE CORPORATION 


6224 W. 66th PLACE e CHICAGO 38, ILLINOIS 


Canadian inquiries should be addressed to Aluminate 
Chemicals, Ltd., 555 Eastern Avenue, Toronto, Ontario. 


@ Nalco Laboratory experimental coil at 
top shows the scaling effect of untreated 
hot water passing through feed lines. 


© Coil at bottom is still sparkling clean 
after handling the same amount of the 
same water under the same conditions, 
but following Nalco individualized stab- 
ilization treatment. 


NALCO—The Scientific System of 
Water Treatment for All Industry 
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HeLPrUL BULLETINS. 


AUXILIARIES 


1 Stoker Specification Sheet—Bulletin 
608, six pages, gives the mechanical 
details and specifications of these stokers, 
shows how exclusive principles save fuel 
and money, presents a check list of 11 ad- 
vantages accruing from this construction. 
Two line drawings are used to give dimen- 
sions of the units. Whiting Stoker Sales 
Co. 
2 Deaerators Booklet—Publication 4160, 
20 pages, covers the company’s atom- 
izing deaerators. two-color, sectional 
line drawing is used in the front of the 
booklet to illustrate principle of operation, 
water flow and steam flow. A discussion 
of the advantages peculiar to the atomiz- 
ing and to the tray type deaerators is 
presented to assist a specifier in making 
selections. Applications of the unit are 
included and a section of the book shows 
how it was made an integral part of hot 
process softeners. Accessories are shown 
and described. Cochrane Corp. 


3 Desuperheater Bulletin—This 4-page 

Bulletin U-1 covers the manufac- 
turer’s cartridge type desuperheater. A big 
section of the bulletin is used to tell how 
the desuperheater works. A typical ar- 
rangement of desuperheater and controller 
is shown in a drawing and a recording 
chart shows how the desuperheater main- 
tains uniform temperatures. Sizes and ma- 
terials are explained and a table of dimen- 
sions for three different series is presented. 
Elliott Company. 


4 Refractory Cement—This Bulletin 
322-D tells about Q-Chrome, a neu- 
tral base refractory cement for furnace 
construction and maintenance. Sections 
in the bulletin point out how the cement 
works—how bonds clear through the 
wall; its high heat resistance; how it stays 
in suspension; etc. Photographs are used 
to emphasize certain points. Uses of the 
cement in gas plants, power plants, and 
other industries are stated. Quigley Com- 
pany, Inc. af 
5 Low Pressure Evaporators—This 12- 
page bulletin covers the company’s 
line of low pressure evaporators. The fore 
part of the booklet explains the difference 
between film type, submerged tube type 
and other types of evaporator plants. Ad- 
vantages of the low pressure submerged 
type are explained with tables and en- 
gineering data. Installation diagrams are 
an important part of the booklet; these 
are printed in two colors. Typical instal- 
lations are shown in photos and the com- 
pany’s maintenance service is explained. 
—- Service and Engineering Co., 
ne. 


gq Stoker Installations—This 36-page, 

paper-bound booklet is exclusively 
devoted to installation data and photos— 
all based on actual installations. Features 
of the stoker are stressed by means of these 
photos and by line drawings; their appli- 
cation and adaptability to various condi- 
tions is pointed out. Detroit Stoker Com- 
pany. 


ELECTRICAL 


7 Bus Duct Handbook—This new data 
book, B-3714, 40 pages, has been de- 
signed to aid in the selection and applica- 
tion of a bus duct system which will 
provide flexible, accessible power in indus- 
trial plants. The booklet diagrams and 
analyzes step-by-step installation of three 
typical bus duct layouts. Drawings and 
photos of the duct components illustrate 
the ease of installation, sturdy construc- 
tion and trouble-free design of the equip- 
ment. The engineering data section of the 
booklet includes standard ratings of main 
breakers, temperature conversion tables, 
formulas for determining amperes, horse- 
power, kilowatts and kilovolt-amperes, load 
power factor curves and other information. 
Westinghouse Electric Corp. 


8 Insulators Handbook—This 48-page, 
paper-bound, thumb-indexed hand- 
book covers the company’s complete line 
of insulators; it is designated as Cata- 
log 2000. Each of the various types of 
insulators has several pages devoted to its 
description; there are pillar insulators, 
bushings, coaxial cable insulators, lead-in 
insulators, spreader and strain insulators, 
coil forms, miscellaneous and special in- 
sulators. The back section of the booklet 
is filled with design criteria—tables of 


tolerances, line drawings and miscellane- 
ous information. General Ceramics. 


9 Wire Stringing Bulletin—Clear and 

simple instructions for wire stretch- 
ing and stringing are provided in a new 
bulletin just issued by this company. The 
bulletin is amply illustrated with diagrams 
and also presents engineering information, 
for security, efficiency and savings. W. C 
Dillon & Co. 


10 Buying Guide Handbook—Here is a 
16-page handbook designed to be of 
genuine help to the reader in selecting 
any of a complete range of industrial prod- 
ucts including motors, motor controls, 
power generation and distribution equip- 
ment, vibrating screens, feeders, blowers 
and compressors, V-belt drives, electronic 
heating and welding equipment. The book- 
let leads off with suggestions of primary 
decisions which must be made by the 
prospect in narrowing down the problem. 
For instance “Which Motor Shall I Buy?” 
instructs prospects to figure characteristics, 
speed and hp ratings needed, and what 
torque requirements will be. Next, decide 
type of motor, open, enclosed or splash- 
proof. Bulletin number is 25B6177B. Allis- 
Chalmers Mfg. Co. 
11 A-C Generator Bulletin—Pub. No. 186 
tells all about this new generator 
“with the built-in regulating current that 
automatically holds steady voltage.” It is 
a six-page bulletin. One feature of the 
booklet is the section which tells how the 
Regulectric works. Operating elements of 
the generator are shown in a wiring dia- 
gram. Simplicity of installation and a 
listing of outstanding advantages are other 
features. The back page of the folder 
shows the various parts of the generator. 
Electric Machinery Mfg. Co. 


DIESEL 


12 Diesel Engine Engineering Informa- 
ion — These three bulletins — L-31, 
L-32, and L-51—describe respectively: the 
company’s stationary Diesel; the super- 
charged stationary; and the gas-Diesel. 
Each of the four is printed in two colors 
and is crammed with engineering informa- 
tion, specifications, charts, weights and 
shipping information. The Cooper-Besse- 
mer Corp. 
13 Diesel Engines—This general catalog 
on the company’s Diesel engines— 
Catalog 192—is a 24-page piece of litera- 
ture and is profusely illustrated and well 
arranged. Specific advantages of the units 
are listed in the front of the booklet and 
their diversified applications are explained. 
The company points out the advantages of 
its “turbocharging” feature and shows how 
much more power can be obtained for less 
fuel. Other features which are highlighted 
are strength and compactness, light weight, 
precision machining of parts, interchange- 
ability of parts, and long life. Enterprise 
Engine & Foundry Co. 


WATER TREATMENT 


1 4 Control of Fouling Organisms—Titled 

“Control of Fouling Organisms in 
Fresh and Salt Water Circuits,’’ by John 
G. Dobson, this 20-page reprint of a paper 
presented at the annual meeting of the 
ASME, describes the difficulties encoun- 
tered by industrial water users due to foul- 
ing organisms such as mussels, sponges, 
barnacles, etc. The paper goes on to show 
how various control methods have met 


with varying success and the results of 
these methods are listed and charted. A 
complete bibliography is included. Wallace 
& Tiernan. 


15 Boiler Rust Treatment—This four- 

page bulletin describes the company’s 
“Rustoff” chemical which is said to “build 
resistance to rust- and scale-corroded and 
congested pipes.” The bulletin tells how 
the treatment works and what results may 
be expected from its use. A brief descrip- 
tion of the company’s service department 
is included. Dominion Chemical Co., Inc. 


16 Zeolite Softener Handbook—Manual, 
semi-automatic and full automatic 
zeolite water softeners are covered in this 
bulletin, Form 315. The booklet is divided 
into sections which assist in a clear under- 
standing of the product. The water softener 
plant is first discussed and then operating 
cycles and plant supervision are considered. 
“Selecting Manual or Automatic Equip- 
ment,” is the title of the next section; this 
is accompanied by a table of comparison 
data. Individual parts of the units are 
then described and illustrated. A useful 
section of the manual is a two-page section 
of tabular material and a zeolite nomo- 
— chart. Graver Tank & Mfg. Co., 
ne. 


1 7 Water Conditioning Service—This new 

booklet, “The Six Fundamentals of 
Betz Water Conditioning Service,” illus- 
trates and describes how this company 
extends a supervisory service for boiler 
water conditioning. It outlines step-by- 
step the procedure the firm follows to give 
its clients trouble-free boiler plant opera- 
tion. There are 16 pages in the booklet 
and two of them are devoted to each of 
the following fundamentals: “Complete 
Plant Investigation and Report,” “Estab- 
lishment of Plant Control,” “Daily Plant 
Control Tests,” “Detailed Review of Plant 
Tests and Report,” “Complete Laboratory 
oo. . and “Periodic ‘Check-Up’ Visits.” 


Betz 

18 Softener, Filter Valve Control—Here 

is a new booklet which describes a 
master valve control for gravity and large 
size pressure filters or zeolite softeners. 
The booklet shows that, through automatic 
control, which is made possible by the 
use of a master valve it is possible to 
regulate the rate of flow, prevent waste 
of water in the operation of backwashing 
and rinsing. It is also possible to maintain 
the zeolite or sand bed in clean, active 
condition. Permutit Company. 


19 Water Treatment—Necessity for cor- 
rect boiler water treatment, and a 

listing of the advantages obtainable with 

clean water are described in this bul- 

letin. The costly results of lack of condi- 

as are shown. Alken-Murray Corpora- 
on. 


PUMPS 


20 High-Pressure Centrifugal Pumps— 

Bulletin C-945 covers this company’s 
horizontal split case, multi-stage, high 
pressure centrifugal pumps. There are 
eight pages in the bulletin. Applications 
of the pumps are detailed and a section 
of the bulletin tells all about the details 
of construction. Important features’ of 
the pump take up, another section of the 
catalog. One full-page selection table adds 
considerably to the usefulness of the book- 
let. Economy Pumps, Inc, 














21 Centrifugal Pumps Handbook—Form 
7062 is a two-color, 16-page booklet 
well illustrated with cut-away views of 
two-stage centrifugal pumps, types of 
drives, typical installations. There are 
tables of performance, dimensions and pipe 
friction. An exceedingly useful section of 
the book is a typical pumping problem 
which is worked out in detail. The pumps 
described are specifically for use in con- 
densate service in power plants, feed water 
service for boiler pressures from 100 to 300 
psi, and for general use in many industrial 
plants and industries. Ingersoll-Rand Co. 
22 Centrifugal Pumps Bulletin—Bulletin 
200 is a recently-issued 8-page num- 
ber: describing a new line of centrifugal 
pumps ranging in capacity from 
900 gpm and heads up to 200 ft or higher. 
Included in the bulletin are details of the 
hydraulic design which, the manufacturer 
says, results in higher pumping efficiencies 
for all classes of general service. En- 
gineering information includes selection 
tables, friction tables and a section on 
“How to Secure Low Pumping Costs.” 
Carver Pump Co. 
23 Steam Pumps Specifications Bulletin— 
Bulletin 229 Revised is completely 
devoted to a description, specification list- 
ing and illustration of the company’s two 
stage volute centrifugal pump. One full 
page is used to list specifications of casing, 
impellers, shaft, shaft sleeves, case rings, 
etc. A sectional view of the pump is used 
as a vehicle for labeling the parts of the 
nit and another page consists of a 
dimensioned drawing accompanied by a 
dimension table and a rating table. War- 
ren Steam Pump Co. 


PIPE, VALVES 


24 Free Chart of Pipe and Fittings Ma- 
terials—Engineers, draftsmen, pur- 
chasing agents and others concerned with 
the design, layout, erection or buying of 
piping systems will welcome this handy, 
new chart of pipe and fitting materials. 
It deals with carbon, intermediate alloy, 
stainless and other special analysis steels, 
and covers ASTM specifications, chemistry, 
service limitations and welding procedures. 
The 9 by 14 in. chart folds to 815 by 1 
in. and fits easily into a letter-size filing 
cabinet. Tube Turns, Inc. 
25 Corrosion Resistant Valves—Two bul- 
letins, both of them on corrosivun 
resistant valves have just been issued. One 
of them, a technical information bulletin 
covers the mechanical properties, analysis 
range, applications, advantages and sizes 
and specifications of the valves. The other 
is devoted to a photographic display of 
the installation of the valves. Alloy Steel 
Products Co. 
26 Mechanical Goggle Valves Booklet— 
The company calls attention to the 
fact that its mechanical goggle valves for 
use in boiler plants, coke plants, gas 
washers, precipitators, etc., are now avail- 
able.in sizes from 6 in. to 72 in. and tells 
about them in this new bulletin. The 
six-page bulletin describes the valves con- 
struction and design featurés and. presents 
several line drawings which are accom- 
panied by tabular material on sizes and 
dimensions. An interior view of the valve 
is used as a vehicle to describe simplicity 
of operation. Wm. M. Bailey Co. 


MAINTENANCE 


27 Heavy-Duty Vacuum Cleaning—Cata- 
log A-546 is a 16-page booklet titled 
“Remove the Menace of Dust.” e dan- 
gers of dust in disease, damage and de- 
struction are stressed in the opening para- 
graphs and the booklet then goes on to 
show applications of the company’s heavy- 
duty cleaning equipment. Principal ele- 
ments of the cleaning equipment are pic- 
tured in cut-away wash drawings and 
photos; tools for use on every type of 
surface are pictured. A_ cross-sectional 
drawing of a plant shows the overall lay- 
out of a cleaning system. U. S. Hoffman 
Machinery Corp. 
28 Field Service Report on Steam Clean- 
ing—The subject of this steam clean- 
ing field service report is to show how 
the company’s material called ‘Senior’ 
may be used in steam cleaning machines 
do an effective de-greasing job. It 
shows how the de-greaser permits con- 
tinuous operation of equipment, how it 
es an instant solution, and tells of 
its harmless action. Direction on how to 
use the de-greaser are presented and a 
listing of the types of companies using 
steam cleaning equipment is given. The 
Penetone Company. 
29 Corrosion Prevention Handbook—This 
booklet, titled “Magnesium Anodes 
for Cathodic Protection,” is a 16-page piece 


excellently illustrated with understandable 
charts and line drawings printed in two 
colors. It shows the problem of corrosion 
as one which is preventable and then goes 
on to show by means of the above-men- 
tioned drawings and charts just how cor- 
rosion may be controlled. The entire book 
is filled with practical suggestions and 
descriptive information of value to en- 
gineers. The Dow Chemical Co. 
30 Maintenance Guide—This new, pro- 
fusely illustrated maintenance guide 
will serve as a handy reference for guid- 
ance in solving the maintenance problems 
arising in the operation of power plants, 
water works, sewage disposal plants, in- 
cinerators, water filtration plants, etc, 
Dealing also with “basement to roof 
building maintenance the guide will be of 
value to every man interested in a prac- 
tical solution to these maintenance prob- 
lems. Stonhard Co. 


INSTRUMENTS, CONTROLS 


31 Combustion Control— This 12-page 
catalog explains the reason for auto- 
matic combustion control equipment and 
then launches into a description of the 
features of this particular control. It tells 
about the company’s “packaged” control 
and presents drawings showing typical 
hook-ups, The booklet is well illustrated 
with photos and diagrams. Ace Instrument 
Co., Inc. 
32 Water, Steam Mixer; Temperature 
Regulators—This 4-page bulletin has 
a lot of information packed into it. The 
first three pages are devoted to descrip- 
tions, drawings and other illustrations of 
the company’s steam and water mixer 
which is described as economically mixing, 
for showers and industrial cleaning, cold 
water with live steam. Three-color draw- 
ings show how the mixer works and rough- 
ing-in dimensions are given. The fo 
page of the folder tells about temperature 
regulators in the company’s line. The 
Powers Regulator Co. 
33 Specification Index for Instruments— 
Bulletin W-1800 is a 24-page book 
which contains complete specifying infor- 
mation for the company’s line of auto- 
matic controlling, recording and indicating 
instruments. The book is carefully arranged 
for easy reference; the index lists the 
equipment not only by name but by 
function so that the specifier is consider- 
ably aided in locating the proper instru- 
ment for the job in mind. Line drawings 
and photos make the description and ex- 
planatory matter easy to follow. The 
Bristol Company. 
Controlling Water Level—Bulletin 455 
is a performance report on the com- 
pany’s automatic flow regulating equip- 
ment installed with Combustion Engineer- 
ing Type VU boiler. A photo of the actual 
installation is presented as are a boiler 
metet steam chart and a recorder chart 
which graphically depict the manner in 
which the regulator assumes fully auto- 
matic control. Northern Equipment Co. 
How to Control Radiant Heating— 
Booklet “B” is a handbook on the 
various methods of controlling radiant 
heating. It first tells about the various 
types of radiant heating systems and thus 
shows why control is an important factor 
in the proper operation of these systems. 
A description of the various methods which 
can be used is then presented and another 
section tells about primary controls for 
radiant heating. “Space Controls for Radi- 
ant Heating,” is the title of the next 
section. Still another chapter tells how 
forced ventilation may be added to increase 
or modify the radiant heating effect. Rec- 
ommendations of pipe and tubing manu- 
facturers are given. Eight blueprint-type 
drawings show control hookups which may 
be used. Johnson Service Company. 
3 Stack Waste Detector—A new com- 
prehensive bulletin, “How to Cut Oil 
Costs With Robot-Eye,” has been issued. 
The bulletin shows how a 15 to 20 per cent 
reduction in fuel consumption may be 
realized through improved combustion effi- 
ciency and boiler heat exchange. The 
entire saving is said to be made from the 
chimney waste. The principle of “haze” 
control is concisely detailed and .graphi- 
cally illustrated. General Power Plant Corp. 


POWER TRANSMISSION 


37 Flexible Couplings—This 4-page Bul- 

letin SL-1000-1 stresses the simplicity 
of design and longer life of these resilient 
flexible couplings. A cut-away view of the 
coupling explains its interior construction 
and is used to point out some of its 
structural advantages. A series of four 
line drawings illustrate some of the ad- 
vantages of the coupling. The last page 


of the folder shows typical installations 
and also presents information—tables and 
line drawings—to assist in ordering. 
Crocker-Wheeler Electric. 


38 Power Transmission Belting—A new 
6-page folder (6-7315-GI) -has been is- 
sued by this company; it covers a line of 
power transmission belting for drives of 
any size from 0.05 hp up. Besides the 
belting the -bulletin also shows V-belt 
sheaves of various types. The belting 
is pictured as a product and also as in- 
stalled in typical plants. B. F. Goodrich 
0. 
39 Reduction Drives—Catalog R-44 is a 

16-page bulletin covering the con- 
struction, installation and operation of 
these reduction units and drives. One 
full-page illustration is a cut away view 
which depicts the interior construction 
of the reduction unit. Blueprint type illus- 
trations show the installation of the drives 
on a revolving screen, belt conveyor, apron 
feeder, screw conveyor, line shaft, bucket 
elevator, etc. A highly useful section of 
the book is the one on how to select 
reduction drives; it is filled with tables 
and examples. Dimension tables and price 
aon ~~" out the booklet. The American 

ey Co. 


40 Belting, Packing Handbook—Here is 
a@ 28-page pocket-size handbook on 
the company’s line of industrial rubber 
products. Listed in the booklet are flat 
transmission belting, conveyor belting, 
fractional horsepower V-belts and sheaves, 
multi V-belts and sheaves, all types of 
hose and couplings, rubber putty, packing, 
etc. Each page illustrates and describes 
at least one product and presents illustra- 
tions of the products and their applica- 
tions. The B. F. Goodrich Co. 


MISCELLANEOUS 


41 Tube Expanders—This 8-page bulle- 
tin is completely filled with infor- 
mation on the company’s line of tube 
expanders. It presents illustrations, tables 
of sizes for each type of expander and 
tells the uses for which it was specifically 
designed. A feature of the booklet is a 
full page table of nominal inside diameters 
of boiler tubes with OD’s from % to 5 
in, and in gauges from 8 to 20. ichard 
Dudgeon, Inc. 
42 Machinery Mountings Booklet—Bul- 
letin BUSO gives complete informa- 
tion on this line of machinery mounting 
which are designed to stop transmission 
of vibration as well as provide a means 
of leveling the machines. Dimensioned 
drawings accompany tables which show 
prices, load capacity, weights and other 
data. The booklet is profusely illustrated. 
Bushings, Inc. 


43 Lifting Device—“No Teeth But What 

a Bite” aptly describes this device 
which is called “‘Granny-Grip” by its man- 
ufacturer. This 4-page catalog tells about 
this cam-lever mechanism and chain that 
grabs up heavily laden steel barrels, steel 
plate, etc. and holds it in a grip that 
grows tighter as the load grows heavier. 
The Boyer-Campbell Co. 


44 Hot Spot Indicators and Quenchers 
—This 4-page bulletin tells about 
the company’s hot spot indicators for 
warning of dangerous hot spots in coal 
piles and also about the Quenchers—de- 
vices which utilize dry ice to give off 
carbon dioxide gas which puts out the 
fires without bulldozing or moving the 
coal piles. Both the devices are illustrated 
and their uses explained. It points out 
how the indicators give warning of danger 
spots three days in advance of the time 
the kindling point will be reached. Coal 
Specialties Co. 


45 Unit Heaters, Blowers, Fans—Here is 

a@ condensed catalog of the products 
manufactured by this firm. It is a six- 
page bulletin and contains thumbnail de- 
scriptions and illustrations of unit heaters, 
heater sections, blowers, draft inducers and 
fans—each of these classifications has sev- 
eral types of products. The history of the 
company is given on the last page of the 
folder. L. J. Wing Mfg. Co. 


Gas Scrubbers and Coolers—This 

four-page Bulletin H-202 has just 
been issued. It deals with the company’s 
gas scrubbers and coolers. An explanation 
of how the scrubbers serve industry is 
the introduction to the bulletin and line 
drawings and photos are used to illus- 
trate the points brought out. A complete 
description of the unit is included in the 
mater: which follows. The Peabody En- 
gineering Corp. 


4 On-the-Job-With-Oil—Case histories 
of this oil in action in industry is the 


(Continued on page 170) 
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Engineers everywhere are talking about the newest addition 
to the PALMETTO family. PALMETTO Pyramid, a new design 
principle in all-purpose molded “Vee” type packings, seals 
completely with simple finger-tightening . . . and is entirely 
automatic in performance. A unique “arrowhead reservoir” 
stores and distributes lubricant. The result is reduced friction 
and less wear and that means longer packing life and longer 
equipment life. 


GREENE, TWEED & CO. 


Manufacturers of PALMETTO Packings 


BRONX BLVD. AT 238th ST. NEW YORK 66, N. Y. 
Plants at New York, N. Y. and North Wales, Pa. 
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GREENE, TWEED & CO. wom 
New York 66, N .Y. 
Send descriptive literature Send PALMETTO 


covering PALMETTO representative to 
Pyramid Packings 
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The new equipment items in this section are identified by letters which precede the 
headings. When further information is desired regarding any of this equipment 
write this corresponding letter on the coupon in the Helpful Bulletins section, cut 
it out and send it to Power Plant Engineering, 53 West Jackson Blvd., Chicago 4, Ill. 


A Lightning Arrester for 


Rural Limes. The Hi- 
Stroke Rural Arrester, a new heavy- 
duty expulsion-type arrester for light- 
ning protection on rural lines has been 
announced by the Transformer Divi- 
sion of the General Electric Company. 
The new arrester is designed specifi- 
cally for rural systems and is available 
in 6- and 9-kv ratings. 

A unique feature of this arrester is 
the location of the internal gap in an 
interrupting chamber which contains 
gas-evolving material in the form of 
cellulose fiber spheres. A reserve col- 
umn of spheres located above the 
interrupting chamber compensates for 
power-current erosion by replenishing 
the supply of the spheres in the arc 
interrupting chamber after each dis- 
charge of the arrester. 

Leakage current through the ar- 
rester is impossible as the line ter- 
minal and line side of the external 
series gap is supported by an in- 
sulator entirely separate from the 


arrester element. The separate in- 
sulator assures that no voltage is ap- 
plied to the arrester element except 
during actual discharge, and also 
eliminates any possibility of line lock- 
outs as the line lead to the arrester 
remains supported and cannot dangle 
in contact with the other conductors 
or ground in event of failure of the 
arrester element. 


R Fluid Drive Coupling. 

A fluid drive coupling that is 
proving itself in an amazingly varied 
number of applications is now in pro- 
duction by the Toolcraft Manufactur- 
ing Co. 

This hydraulic oil coupling elimi- 
nates the necessity for both a trans- 
mission and differential mechanism. 
The principle of operation is simple— 
the unit being self-contained and con- 
sisting of three basic parts. It can be 
installed directly on the shaft of any 


engine or electric motor—it engages 
and disengages without human control 
and slippage is eliminated. In general 
industry it has an amazingly wide 
variety of uses—for cranes, refrigera- 
tion units, hoists, winches, conveyor 


systems, packaging machines, and 
wherever smooth starting and stop- 
ping of power-driven equipment is 
necessary. Because this fluid drive 
coupling is completely enclosed it pre- 
vents the entrance of dirt and dust 
which causes ordinary clutches to 
grab and jerk. 


C New Coupling. A new 
coupling for oil burners and air 
conditioning units, also applicable to 
many other machines requiring maxi- 
mum flexibility, has been developed 
by the Lovejoy Flexible Coupling Co. 
CX Double-flex cannot fall off when 
driving and driven units—as for ex- 
ample, an oil burner blower fan and 
motor—are separated for servicing. 
This new coupling embodies the 
most notable improvements in cou- 
plings for this particular purpose. It 
is remarkably compact, easy to in- 


stall, and it insures new coupling de- 
pendability. 

Of one-unit construction, this cou- 
pling comes out with the shaft when 
pump or motor is moved. A standard 
L-R body is permanently inserted into 
the molded synthetic rubber unit, this 
being permanently secured to the 
pump shaft by a set-screw. Molded 
into the other end are the L-R sockets 
— engage L-R jaws on the blower 

ub. 


Other advantages of the Type CX 
Double-flex are: Quick assembly in 
dark or close quarters, no metal to 
metal contact, tight fit—no rattle, 
deeper center hole allowing shaft to 
extend % in. into unit. Six sizes from 
2% in. to 5 in. long. 


Universal Solenoid Re- 


lay. Unusual flexibility is the 
outstanding feature of a new line of 
universal type solenoid relays recently 
developed. In these relays, which are 
an addition to the regular Bulletin 
700 line of solenoid relays, a simple 
shift of connections makes it possible 
to change a set of normally open con- 
tacts to normally closed operation, or 
vice versa. Thus, the equipment de- 
signer can provide for future changes 
with a minimum number of compo- 
nents. It was developed by Allen- 
Bradley Co. 

‘Bulletin 700 Universal Solenoid Re- 
lays are available in 2, 4, 6, and 8-pole 
construction. All the contacts on the 
2-pole and 4-pole relays are of the 
universal type. The 6 and 8-pole re- 
lays have only four sets of universal 


contacts. The remaining contacts are 
of the conventional, normally open or 
normally closed type which cannot be 
changed in the field. These relays 
have a maximum current rating of 10 
amp, noninductive, and can be ob- 
tained for operation on 25, 30, 40, 50, 
and 60 cycles with voltages of 6, 12, 
24, 32, 64, 110, 220, 440, 550, and 600. 
The universal type should only be 
used for switching circuits of like 
polarity and cannot be used as re- 
versing switches. 

These relays can be obtained either 
in the open style or mounted in an 
enclosure. Three enclosures.are avail- 
able: the standard, general purpose 
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GATE VALVE 
Fig. 1430 


HE GIVES LUNKENHEIMER VALVES 
SOMETHING OTHER VALVES 
HAVEN'T GOT 


He machines body guides down to 
precision tolerances, assuring a per- 
fect guide for the disc and creating 
a positive center line on which all 
subsequent machining operations are 





PRECISION MACHINING THE 
BODY FOR SEAT RINGS 


is precision work to the ‘‘nth'’ de- 
gree, for this operation makes insert- 
ing the seat rings in a Lunkenheimer 
gate valve simply a matter of screw- 
ing them into position. Parts can be 


eer ence, and an ideal of precision which guides every 








@ The smooth-working efficiency and low maintenance cost 





of Lunkenheimer Valves were not “‘made in a day’’. Behind 






this superior performance and economy lies long experi- 












operation from design to final assembly. 







ESTABLISHED 1862 ERSS Lunkenheimer Valves have a streamlined simplicity 


THE LUNKENHEIM ” 
— —=Qual y.s.A 


10. U- 
NCINNATI 14, ONE 06 
cl yoRK 13 c PHIA 7 
NEW YOR pHILADEL ae 
BOSTON 10 TO ew YORK 13: 


of design . . . a minimum of working parts, each part 
of extra strength, correctly proportioned and perfectly 
balanced. This assures longer life with the least 
trouble and maintenance expense. 


A Lunkenheimer Distributor is located near you, 
equipped and ready at all times to help you solve 


Bronze, Iron, Steel and Corrosion 
Resistant Alloy Valves, 125 to 2500 Lb. 


S.P.; Boiler Mountings, Lubricating H i 
Gidhens call eames problems of maintenance or operation. 
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NEMA Type 1, sheet steel enclosure; 
the watertight and weatherproof 
NEMA Type 4, cadmium plated cast- 
iron enclosure; and the cast-iron 
NEMA Type 7 enclosure for use in 
hazardous gas locations. 

In general, the construction of the 
Universal Relay follows that of the 
regular Bulletin 700 line. Double 
break, silver alloy contacts are used 
which do not require any attention 
such as cleaning, filing, or dressing. 
Oxides which may form on the con- 
tacts are good electrical conductors. 
No pins, pivots, hinges, or bearings 
can be found in the mechanism be- 
cause of the simple, up and down sole- 
noid action. Only one moving part is 
used, eliminating the sticking and 
binding prevalent in mechanisms with 
many moving parts. 


E Pump for Marine Serv- 


fee. A new, heavy-duty pump- 
ing unit with integrally-mounted re- 
duction gear drive has been put into 
production at the Blackmer Pump Co. 
The new pump is designed on the 
swinging vane (“bucket design’) 
principle, which makes it self-adjust- 
ing for wear. It has a. capacity of 
750 gpm at 150 psi discharge pressure 
and operates at 225 rpm. The inter- 
nal construction is bronze-fitted, and 
units are furnished with either anti- 





friction or sleeve bearings. The base 
is structural steel and provides for 
pump and reduction drive unit only. 
The prime mover, either engine or 
electric motor, is mounted separately. 
A number of the new units are being 
furnished for pumping fuel oil and 
lube oil on cargo vessels. 

Present plans call for the produc- 
tion of units of similar design with 
speed variations from 150 to 400 rpm 
and capacities of 200, 300 and 400 
gpm with pressures from 50 to 150 
psi for general industrial as well as 
marine use. Provision will be made 
for mounting the prime mover on the 
common base. 


E Flip-Open Fuse Cut- 


out. An improved design of 
the flip-open fuse cutout embodying 
“bird-proof” construction in 50-amp, 
7500- and 15000-v ratings, has been 
announced by the Transformer Divi- 
sion of the General Electric Co. 
These new cutouts have a solid, 
streamlined, porcelain insulator with 
the mounting support and the upper 
and lower contact supports cemented 
into the porcelain so that the live 
parts are confined to the side of the 
insulator opposite the mounting 
bracket. The cutout may be mounted 
vertical, angle tilted, or swiveled to 
any desired position; either in separate 


60 








mounting, or in combination cross- 
arm mounting or T- bracket pole 
mounting with G-E Pellet type ar- 
rester or Hi-Stroke rural arrester. 
The construction provides an inex- 





pensive cutout for rural line service 
where the available short-circuit cur- 
rents are limited and where the ad- 
vantage of the hinged fuseholder type 
of conventional cutout may be dis- 
pensable. Bulletin GEA-4224A de- 
scribes the improved cutout and is 
available upon request. 


Maintenanee - Free 


Level Control. Photo- 
switch Level Control, Series 10 makes 
available to the chemical, sanitary, 
sewage, and refrigeration fields a 
series of rugged maintenance-free re- 
lays for the level control of all elec- 
trically conductive liquids. Contact 
with the liquid is made only by a 
stainless steel probe rod (there are no 
floats, bellows seals, or stuffing boxes). 
With A. C. in the probe circuit, no 
electrolytic action is possible. Mica 
insulated probes insure against leak- 
age, 

The level control is recommended 
for the control of: water, ammonium 
chloride, copper nitrate, sulphate, so- 
dium chloride, potassium, hydroxide, 
and many other acids, bases, and salts. 
Selection from four terminals:.on the 
terminal block enables the control to 
be matched to the specific resistivity 
of a material. 

The operation of the level control 
is described as follows: stainless steel 
probe rods are suspended into the 
tank from probe fittings. The liquid 











to be controlled makes or breaks con- 
tact with the probe and transmits to 
the control a minute electrical current 
at low voltage. Without the use of 
vacuum tubes, this current controls a 
power circuit which operates a relay 
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to actuate signals, valves, or pumps. 

Specifications—Supply: 115 or 230, 
50/60 cycles a.c.; total power con- 
sumption % watt. Output: Single 
pole, double-throw relay. Contacts: 
Designed for motor starter, motorized, 
or solenoid valve operation. Arc sup- 
pression is supplied on both contacts 
for increased contact life. Probe Cir- 
cuit: Will carry a resistance as high 
as 3500 ohms. 


ii Miniature Hydraulic 


Control. An almost minia- 
ture hydraulic remote control, the 
smallest of its type and weight yet 
offered to the industrial market, has 
been developed by Sperry Products, 
Inc. Numerous applications are pos- 
sible, but those most frequent are 
throttle, mixture, governor, and all 
sorts of position indicator controls. 

This new product retains all the ad- 
vantages of the previous larger units 
in that only a single flexible copper 
tube is used, the system is completely 
enclosed, and the installation is easily 
accomplished with but three small 
bolts for each of the two pieces which 
make up the complete unit. 





Transmitter and receiver, made of 
bronze, together weigh only 3.7 
pounds. Any motion of the transmit- 
ter arm will be duplicated by the 
receiver arm. Either arm will move 
through an are of 60 deg., and the 
receiver arm may: be drilled at any 
location to obtain the desired linear 
travel of the actuating rod. 

The complete system is dust-proof 
and water-proof. Transmitter and re- 
ceiver may be joined by as much as 
35 ft. of connecting tubing without 
experiencing any difficulty, and lengths 
even longer than that may be used 
where conditions of temperature and 
load will warrant it. 3 


Thermo - Control Fan. 

A front operating adapter de- 
sign of the thermal power element in 
this Thermo-Control Fan has been 
announced by Thermo-Aire Div. of 
Evans Products Co. 

This new model has been engineered 
to simplify installation of the Thermo- 
Control Fan in existing engine mounts 
when necessary clearances are avail- 
able. To install the new model, it is 
only necessary to remove the old fan 
from the fan hub and remount the 
Thermo-Control Fan with the correct 
mounting flange to fit the hub. 

The Thermo-Control Fan is a varia- 
ble pitch self-adjusting fan operated 
by a built-in thermal power element. 
Adjusting itself to changes in engine 
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eoewith a 3-way advantage 
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Take this filter hookup, for. example, to see how 
standardizing on Crane equipment results in better 
piping every time. And how any piping job is 
made easier—from design to erection to main- 
tenance—by the 3-way advantage of an all-Crane 
materials installation. 


WORLD’S GREATEST SELECTION—Specifying and 
buying are simplified. You choose from the most 
complete selection of brass, iron, and steel piping 
materials for all applications. Valves, fittings, 
pipe, accessories, and fabricated piping—every- 
thing is supplied on one order to Crane. 


UNDIVIDED RESPONSIBILITY— You put complete re- 
sponsibility for all piping materials on Crane— 
a big help in avoiding delays and getting the best 
installation. 


UNIFORM QUALITY—Highly respected through 90 
years, Crane Quality in all materials assures uni- 
form dependability throughout piping systems. 


You're on the way to better piping the moment 
you decide to standardize on Crane equipment. 


Crane Co., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


(Right) IN PATTERNS FOR EVERY 
NEED—Crane Standard Iron 
Body Wedge Gate Valves. Im- 
broved body design reduces 
weight, yet increases strength. 
Straight-through ports assure 
streamlined flow. All parts 
developed to give de- 
endable, durable 
service. For steam 
pressures up to 125 
pounds; 200 pounds 
cold, See your Crane 
Catalog, pp. 101-106. 










FOR EVERY PIPING SYSTEM 











and ambient temperature, the fan 
maintains near constant engine op- 
erating temperature, increasing horse- 
power output, reducing fuel, lubri- 
cating oil and maintenance costs and 
eliminating nearly all formation of 
sludge deposits in engine and lubri- 


cating oil. The fan is manufactured 
in four, six and eight blade models. 

The fan is designed for installation 
on such heavy-duty equipment as gen- 
erators, pumping units, shovels, trac- 
tors and cranes, and mobile and sta- 
tionary industrial equipment. 


Call-Back Unit for In- 


tereom. Executone Inc’s. 
new Model C-18 is a combined call- 
back and sound reproducer unit de- 
signed especially for use with high 
noise level coverage industrial com- 
munication systems. It is used with 
combination intercom and amplified 
voice-paging systems having any num- 
ber of fully intercommunicating mas- 
ter stations, trumpet speakers, and 
other standard reproducers. This call- 
back unit doubles the efficiency of the 
intercom-paging system by reproduc- 


EXECUTIVE ORIGINATES PAGING CALL 


EXECUTIVE 
STATIONS 








PAGING 
REPRODUCERS 


LL-BACK 
ITS 


SHOPMAN REPLIES AND CONVERSES 








ing the paging call clearly and dis- 
tinctly and by permitting the person 
called to reply and converse directly 
with the executive originating the call. 


In actual operation, any executive, 
receptionist, or telephone operator 
having an intercom master station on 
his desk can originate a paging call in 
addition to having regular two-way 
intercommunication with all other 
master stations. To page, he depresses 
the paging button on his master sta- 
tion and calls by name the person he 
wishes to locate and speak to. The 
amplified paging call is reproduced by 
trumpet speakers and C-18 units which 
give complete high fidelity voice cov- 
erage of the entire office, plant, or 
factory area. 

On hearing his name called, the per- 
son paged approaches a conveniently 
located call-back reproducer station, 
depresses the key and automatically 
is connected directly to the executive 
who originated the paging eall. All 
other amplified reproducers and call- 
back units are automatically silenced 
while the two-way conversation is in 
progress. 


L Improved Hydroseal 


Pump. Recent improvements 
in Allen-Sherman-Hoff’s new Hydro- 
seal abrasive materials handling pump 
include: New Bearings—Heavy duty, 
anti-friction radial and thrust bear- 
ings are now standard on_ these 
pumps. Bearings are interchangeable, 
New Axial Adjustment—The pump is 









































now provided with a new, improved 
means for easy, two-way axial ad- 
justment of the shaft and bearing as- 
sembly. 

New Pump Shell—No rigid mount- 
ing of pump shell or engine side bell 
to pump base. Both are now sup- 
ported from the bearing housing. This 
permits pump discharge to be placed 
at any of the three positions indicated 
above. In many cases, this will sim- 
plify installation of discharge piping; 
further, it eliminates “special pump” 
construction to obtain this result. 
The inside construction of the pump 
itself is unchanged. 

Blueprints of this improved Hydro- 
seal pump will be sent on request, 
until new catalog, now in prepara- 
tion, is completed. 


Vane - Type Pump. A 

new positive pressure vane-type 
pump, VW-1, designed for handling 
non-lubricating liquids such as water 
has been announced by the Eastern 
Engineering Co. 

Incorporated in the pump are two 
composition bearings requiring no 
lubrication beyond that furnished by 
the liquid being pumped. The vanes 
are made of the same material as 
the bearing. 

By means of a special design of 
the vanes and by applying the proper 
radii on the vane edges, the vanes 
are held in contact with the pump 


chamber. No centrifugal force, con- 
sequently, is required to maintain 
volumetric efficiency. 

The pump is specifically designed 
for use in systems having a relief 


valve and therefore has no bypass 
valve built into the pump design. 
Shaft sealing is accomplished by 
means of a mechanical rotary seal. 

Delivery approximates one-half gal- 
lon per minute. The pump is suitable 
for operating pressure of from zero 
to 30 psi and is self-priming. 

The motor is 1/15 hp and is avail- 
able in either 110 v or 220 v. 


Recorder for Solu- 

bridge Readings. A 
means of continuously and perma- 
nently recording the electrolytic con- 
ductivity of solutions, condensates or 
water by the solubridge method, is 
now provided by the Type RP re- 
corder offered by Industrial Instru- 
ments, Inc. 

The Solubridge Recorder incorpo- 
rates an a.c. Wheatstone bridge cir- 
cuit operating on the null balance 
principle. The accuracy is conse- 
quently made independent of line- 
voltage fluctuations and vacuum-tube 
characteristics. The instrument can 
be furnished for 1, 2, 3 or 4 continu- 
ous-line records on the same 12-inch 
diameter circular chart, a separate 


amplifier and motor-driven slide wire 
being used for each recording pen so 
that no switching devices are neces- 
sary. All pens of a multiple-pen re- 
corder may move at any time or si- 
multaneously. 

The slidewire unit mounts on the 
inside of the hinged panel immedi- 
ately in back of the front door. The 
amplifier is normally mounted on the 
rear of the recorder casing. The com- 
pact amplifier amplifies the Wheat- 
stone Bridge output voltage and pro- 
vides the electronic control of the 
slidewire drive motor both as to direc- 
tion of rotation and speed. The ampli- 
fier is a standard and interchangeable 
unit. 

Housed in a sturdy metal cabinet, 
the instrument shows the circular re- 
_ chart through the glass win- 

ow. 
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The steam engine can idle along or can turn over 
at top rated speed which is many times the speed 
of idling or it can be set at any intermediate speed. 

This is one reason why you will find Troy Steam 
Engines on so many stokers, particularly those 
with widely varying boiler loads. And this same 
flexibility coupled with close speed control makes 
the steam engine very useful for driving other 
equipment which operates with variable speeds. 


Bulletin No. 306 

will give you in- 

formation on the 

Troy-Engberg 

\ Steam Engine. 

7 Shall we send 
you a copy? 


TROY-ENGBERG 
STEAM ENGINE 


Industry has plenty of such installations... and 
plenty of use for the modern Steam Engine. 
Are you planning to purchase any equipment 
that requires a drive? Do you have some drives 
that should be changed? If so, we suggest you 
investigate the Troy-Engberg Engine. 


TROY ENGINE & MACHINE COMPANY 
Established 1870 
891 Railroad Avenue Troy, Pennsylvania 
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Wide Range Film Type 


Resistor. A new film type 
of resistor is now available for in- 
strument, radar, and television manu- 
facturers. 

The unique characteristic of these 
resistors lies in the fact that they can 


be supplied having 1 per cent accu- 
racy at 100 megohms with tempera- 
ture, voltage and humidity coeffi- 
cients being within 0.1 per cent. 

This new resistor at present will 
be available in two sizes: (a) 1 watt 
—¥% in. diameter < % in. long, axial 
leads, having a resistance range of 
10 ohms to 35 megohms at 1 per cent 
accuracy. (b) 2 watt—% in. diameter 
< 2 in. long, axial leads, having a 
resistance range of 10 ohms to 100 
megohms at 1 per cent accuracy. 

Equipment is now being constructed 
to manufacture a small size resistor: 
1% watt—% in. diameter < % in. 
long having a resistance range of 10 
ohms to 15 megohms at 1 per cent 
accuracy. 

It will be possible later to supply 
these same resistors hermetically 
sealed in glass attaining 0.15 per cent 
accuracy. These resistors are being 
manufactured by Wilkor Products, 
Inc. 


Reneh Aid. 4 new formula, 
described by the manufacturer 
as superior to penetrating oils, for 
removing aluminum héads, loosening 
rusty nuts, bolts, pipe threads, locks, 


45,000 
SENS RUSTY BELTS. PIPL THREADS. LOCKS. 
vi 


REMOVE ALUMINUM HEADS 
we EASY WAY | 





has been announced. There is no of- 
fensive odor. It does the job quickly, 
easily, it is reported. Rench Aid 
comes in pints, quarts and gallons, 
in attractive four color lithographed 
cans. It is manufactured by the 
Lubaid Co. 


0 New Cleaning Agent. 

An entirely new type of deter- 
gent for use in steam cleaning has 
been developed by The Penetone Co. 
The new cleaner is a liquid. com- 
pound, water-soluble. 

By the use of the new liquid com- 
pound, not only is it possible to keep 
the equipment in constant use, but 
there is a definite saving in wear and 
tear on the parts. Indeed, equipment 
which is already clogged from pre- 
vious use may be cleaned by operat- 
ing it with the new liquid. 

Nor has any degreasing efficiency 
been sacrificed to achieve this -advan- 
tage. The compound has a high alka- 
linity and will rapidly remove stub- 
born grease, oil, and grime accumu- 
lations from the kind of surfaces and 
materials on which steam cleaning is 
employed. In spite of its potency, 
however, it will not affect paint or 
other finishes. 

Another advantage, important Jotun 
a time-saving standpoint, is the fact 
that the solution need not be pre- 
mixed. The water and cleaner, in 
correct proportion, are poured right 
into the equipment tank and the solu- 
tion is ready—no agitation or wait- 
ing is necessary as the product is in- 
stantly soluble in water. 


Thermal Protector. 

Manning, Maxwell & Moore, 
Inc., announce a new Ashcroft Ther- 
mal Protector—a thermocouple-actu- 
ated limit switch. 

As an example of its use, the manu- 
facturer states that protection is re- 
quired in air ducts on industrial ovens, 
dryers, bearings of large motors, 
blower wheels, flue gas stacks of boil- 
ers, plastic injection presses, reheat- 


ers, etc. The temperature chosen as 
the high limit is set by an operating 
knob located inside the case where it 
will not be tampered with. If this 
temperature is reached, the device 
will stop the apparatus before exces- 
sive damage is done, or it can be ar- 
ranged to sound an alarm or light a 
light. If desired, either or all of these 
functions can be performed at the 
same time. 

In addition to protection from ex- 
cessive temperature, the device will 
“fail safe” in case of burning off or 
breaking of thermocouple, failure of 
power supply, tube or mercury switch. 
A still further protection is provided 
by a manual reset. This makes cer- 
tain that something is done to correct 
the cause before the equipment is 
damaged or production is seriously 
interrupted. This device is truly a 
“fail safe” switch. 

The thermal protector is designed 
with two ranges, 100 F to 1000 F 
using an IC couple, and 800 F to 2000 


F using an a c couple with an accu- 
racy of 2 percent of the range at a 
set point. Two or more couples may 
be connected, in series if desired. The 
cold junction is located in the unit and 
is compensated to ambient tempera- 
tures of 50 F to 135 F and a relative 
humidity up to 100 percent. 

The current characteristics are 115- 
230 v 60 cycle a c 15-20 w. There are 
no open contacts in the device and the 
circuit for the signal and power input 
to the apparatus is a standard 4 amp. 
250 v mercury switch. 


S Centrifugal Pump. 

Warren Steam Pump Co., Inc., 
has just announced this single stage, 
double suction centrifugal pump which 
is designated as Type DBL. Capacity 
of the unit is from 50 to 600 gpm on 


heads from 120 to 260 ft. It operates 
at 3500 rpm. The pumps are avail- 
able in 1%, 2, 2% and 3 in. discharge 
sizes and with either right or left 
hand rotation. Bronze-fitted pump is 
standard but special metals can be 
furnished for special services. 


T Water Repellent Ma- 

terial. Faster starting of 
fluorescent lamps by the application 
of G-E Dri-Film, new water repellent 
material, is being accomplished on a 
certain type of fluorescent lamp now 
being made at the G-E factory at 
Hoboken, New Jersey, it was revealed 
today. The new material forms an in- 
visible and permanent “rain coat’ 
over the lamp and. when used with 
metal adjacent to the lamp such as a 
reflector, makes it practically insensi- 
tive to high humidity. 

General Electric lighting experts 
said the Dri-Film is the best material 
yet found to form a continuous in- 
sulating film over glass. It is applied 
easily and lamps can be maintained 
with only customary cleaning. Tests 
have shown that the lamps, when 
coated with it, operate satisfactorily 
even under 100 per cent relative hu- 
midity. 


U Trash Raeks and 


Rakes. New developments 
in trash racks and rakes have been 
announced by the Rodney Hunt Ma- 
chine Co. 

The new trash rack has an im- 
proved all welded back bar construc- 
tion. The vertical slats have no holes 
to weaken them, are spaced exactly 
to specifications by precise jigs and 
fixtures, and are welded into position 
so they cannot bend or twist, the 
manufacturer says. The racks can be 

quickly installed in sections by tack 
welding or clipping and bolting the 
adjoining back bars for a permanent 
installation which will not move or 
vibrate. Heavily covered with a spe- 
cially icnel water-resisting black 
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"INSTALLED = 
HIGH and LOW PRESSURE BOILER GASKETS 


Boiler “‘outage” held to minimum! 
Power, industrial and marine engineers 
confirm this direct result of installing 
AJAX Spiral Wound Gaskets in their 
manhole, handhole, tubecap and other 
boiler assemblies. 

AJAX metal-asbestos boiler gaskets 
are available in these major pressure 
ranges — 0 to 499 Ibs., 500 to 999 Ibs., 
and 1000 Ibs. up. Stainless steel is rec- 
ommended for pressures over 500 Ibs. — 








however, both construction materials 
and the number of spiral wound plies 
per diameter are determined by your 
particular service requirements or speci- 
fications. 

AJAX Gaskets are easy to install and 
remove. They seal securely under a com- 
paratively low bonding pressure, which 
eliminates excessive strain on fittings. 
The springback or “breathing” quality 
of AJAX Gaskets compensates for tem- 
perature and pressure fluctuations. 


Assurance in service ... trouble-free installations ... these are true gasket economies, 
the economy of A] AX Spiral W ound Metal and Asbestos Gaskets. 


Distributors in Principal Cities * * 


A few choice industrial territories are open 


Write today for complete AJAX data—available in Catalog 202 


See our catalog in Sweet's — Power and Process Files 


U.S. GASKET Co. 


610 N. 10th STREET, CAMDEN, NEW JERSEY 
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High speed production machinery 
and the quality of U. S. Gasket- 
engineering assures the consistent 
accuracy of AJAX Gaskets. Com- 
plete listing in Catalog 202. 





* THe STORY 
BEHIND THE 
GASKET 
THAT 
BREATHES” 


Note on this cutaway drawing, 
the small air space under each 
U-groove in the metal ply. 

There are twin strips of as- 
bestos filler between each spiral 
thickness in the AJAX Gasket 
which cannot meet in the cen- 
ter under the wedge-like groove. 
Therefore a ''breather-space" is 
preserved in the heart of the 
gasket which assures its auto- 
matic reaction to mechanical 
compression, to internal pres- 
sure variation, and to tempera- 
ture changes. 

The AJAX Gasket expands and 
contracts — ''breathes'' — with 
changing pressure conditions — 
and retains the positive, secure 
seal you require at all times. 


The above cutaway is the AJAX SR 
Compression Gauge Flange Gasket 

















asphaltum paint, the rack is pro- 
tected against corrosion. 

The new stainless steel trash rake 
is designed and constructed to be as 
strong and rigid as one piece of steel. 
Made to precise specifications of non- 
corrosive “life time” stainless steel. 


Specially formed basket-type teeth 
offer great capacity and the ultimate 


in strength and rigidity. The teeth 
are spaced to engage the slats of the 
trash rack correctly, and double 
length guards prevent interference 
between the teeth and the back bar 
of the trash rack. This rake head, 
combined with the tubular handle 
provides a buoyancy “air chamber” 
and lightness to the rake. It is tough, 
strong, resilient and not effected by 
moisture. Because of a revolutionary 
self-lifting feature, it requires only a 
small pull to bring the buoyant rake 
to the top of the rack for easy un- 
loading, thus saving time and effort 
on the part of the operator. 


V Fluoreseent Lamp Ca- 


pacitors. Cornell - Dubilier 
Electric Corp. announces a new line 
of fluorescent lamp capacitors known 
as types KS, KY and KZ. 
Features include: stable operation 
at ambient temperatures up to 70 C; 
capacitor terminal construction de- 


signed so that capacitor seal remains 
unaffected after soldering operation; 
low operating temperature; hermetic 
sealing; all UL approval; low power 
factor, 0.25-0.4%; Dykanol impregna- 
tion; dual capacity combinations for 
cold cathode applications; unusual 
compactness for relative capacity and 
voltage rating; long forked solder 
lugs which permit simple and efficient 


production assembly operations, i.e. 
dip soldering; small solder lugs where 
minimum overall length is essential. 


W Pocket-Size Oseillo- 


scope. A new post-war de- 
veloped lightweight oscilloscope, the 
“Pocketscope,” which embodies all 
the functions of the conventional in- 
strument but is so compact it can be 
used in almost any position and is 
easily carried by hand, has been un- 
veiled by Waterman Products Co., 
Inc. 

The “Pocketscope” weighs only 5% 
lb is 6% in. high, 3% in. wide, 10 in. 
deep, and it occupies less than 0.15 
cu ft of space. 

The ‘‘Pocketscope,’’ or model 
S-10-A, features a complete cathode 
ray tube oscilloscope incorporating 
the cathode ray tube, vertical and 
horizontal amplifiers, linear time base 
oscillator, synchronization means and 
self-contained power supply. 

The new instrument is capable of 
indicating in two independent dimen- 
sions — vertical and horizontal. As 
used normally, the vertical dimension 
is amplitude, and the horizontal may 
be either time or amplitude. 

Although it has practically unlim- 
ited application, some of its common 


uses include study of wave shapes— 
measurements of modulation, fre- 
quency, phase shift, voltages, power, 
distortion. 

The “Pocketscope” cathode ray tube 
is magnetically shielded and the tele- 
scoping light shield (1%-in.) permits 
observation even in places of high 
light intensity. The angle vision is 
great. The construction of the ‘“‘Pock- 
etscope” permits its physical use on 
the floor, on the bench, or in any 
position convenient to the operator 


‘ without diminishing the wide angle 


of vision. 

The controls and terminals are 
placed functionally so as to permit 
easy adjustments without reference 
to complicated instructions. No re- 
connections are required for signals 
passing either through the amplifier 
or directly to the reflecting plates. 


X Spiral Return Idler. 
Chain Belt Co. announces the 
manufacture of a new belt conveyor 
idler to be known as the Rex Roller- 
Bearing Style No. 55RC Rubber Cov- 
ered Spiral Return Idler. 
This special idler was designed to 


combat many of the common faults 
frequently experienced when return 
idlers are used under extreme condi- 
tions where freezing and ice forma- 
tion on the rolls or where high abra- 
sive wear on the roll is a problem. 
Since the carrying side of the con- 
veyor belt directly contacts the face 
of the return idler, the return roll 
is subjected to the action of material 
adhering to the belt surface. With 


this thought in mind, the design of 
the new idler can better be under- 
stood. 

This idler is built of a flat-bar steel 
helical spiral, covered with rubber. 
This spiral is mounted on a standard 
assembly. The steel spiral is accu- 
rately machine-formed and perma- 
nently welded to the bearing tube. 
The spiral itself is composed of right 
and left hand sections to insure cen- 
tering the belt. Thus, there is no 
tendency for the belt to laterally drift 
to one side or the other. 


Aero-Pass Condenser. 

The Niagara Blower Co. an- 
nounces the introduction of the Aero- 
Pass condenser for the condensing of 
refrigerant gases with automatic year- 
around operation. The purpose of the 
equipment is to obtain the most eco- 
nomical operation of refrigeration 
machinery by constantly producing, 
under automatic control, the lowest 
practicable head pressures at the 
compressor. 

The apparatus consists of two con- 
densing coils, the first of which is a 
dry coil in which the temperature of 
the gas is reduced close to the point 
of condensation. The second coil is 
sprayed with water, which, as it is 
evaporated in a fan-induced air stream, 
reduces the gas temperature by 1000 
Btu per lb of water evaporated and 


causes the condensing of the refrig- 
erant. The water is recirculated and 
only the amount evaporated is con- 
sumed. 

To this is added the Balanced Wet 
Bulb Control. Through a recirculat- 
ing duct a varying amount of the air 
stream is diverted under automatic 
control as-is necessary to obtain al- 
ways full condensing capacity to hold 
the minimum head pressure required 
for the proper distribution of the 
refrigerant through its system. 
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These charts from an Eastern chemical plant, 
show how COPES Flowmatic helps a modern steam 
generator operate at optimum efficiency. Feed flow 
















closel rallels steam flow. Water level, except for s98i 1s 4 iT 
A canoes ‘ . Wat Wen = < TT 
blow-downs, is within plus-or-minus one-half inch. Ws etgete ns WSS 
OT LT) 
These results were recorded 45 months after the two- SPH) 






element COPES was placed in service. During that se 
period, there had been no need for more than routine 
inspection and care, and not one cent had been 
spent for repairs. The story is told by Bulletin 449. 


Write—on your letterhead, please —for a copy. 


NORTHERN EQUIPMENT COMPANY, 962 GROVE DRIVE, ERIE 6, PENNSYLVANIA 


Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 


BRANCH PLANTS: Canada, England, France. Representatives Everywhere 
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-YARNALL-WARING COMPANY, 114 Mermaid Ave., Phila. 18, Pa. 


Yarway Impulse Steam Traps are now made and sold in Canada and Great Britain 


YARWAY IMPULSE STEAM TRAP 





WHAT LEADERS SAY 





ls Science's Waterloo at the Library? 


Much has been 
said about the 
atomic bomb. 
With it has come 
a new era called 
the “atomic age” 
with many ex- 
travagant predic- 
tions as to future 
scientific discov- 
ery and develop- 
ment. But more 
important, it has 

made us suddenly realize the magni- 
tude of the advancement made in 
science and technology in the past 
two decades as compared to previous 
centuries. What has brought about 
this astounding acceleration {n science 
during the past twenty years, the 
like of which the world never before 
has seen? Do the people of our planet 
now have better learning capacities, 
or is the quality of our mental equip- 
ment so far superior to that of our 
forebears that we now are capable 
of understanding where before we 
could not? This does not seem likely. 
The advancement is due to something 
else—from education that has come 
through the diffusion of scientific and 
technical knowledge. 

Discoveries in science are made in 
two ways. One method starts from 
scratch and uses trial and error learn- 
ing, experimentation, and _ straight 
mental work; the other begins by 
reading what others have done, profits 
by their discoveries and errors, and 
applies original thinking during new 
experiments or in formulating new 
ideas suggested by reading. There can 
be no doubt that the latter method 
is more desirable, as it is by far the 
more economical both in time and 
money. If -we are to use the more 
economical method in scientific dis- 
covery, it is evident that adequate 
library facilities are extremely im- 
portant. 

Scientists are very conscientious 
when it comes to publishing their find- 
ings and winning recognition for 
themselves. In general, the rewards 
of science are not as lucrative as those 
of many other professions, and rec- 
ognition is often the sole reward for 
many months or even years of hard 
work. As a result scientists write 
voluminously. It is not generally 
appreciated that in the field of physics, 


From the April 1946 issue of report, a 
monthly publication of the Naval Ordnance 
Laboratory. 


By CHARLES R. HAMMOND 


chemistry, medicine, agriculture and 
technology, there are more than 
30,000 different scientific and technical 
journals published either monthly or 
quarterly, to say nothing of other 
publications such as reports, memo- 
randa, books, and pamphlets. 

Are our present library facilities 
adequate to handle this volume? And 
what is meant by being adequate? 
If- we expect our libraries to exist 
solely for storing data, as a ware- 
house is used for storing bales of 
cotton, then our present day libraries 
are doing a cracker-jack job and are 
adequate. On the other hand, if we 
intend that our libraries be not only 
depositories of information, but also 
be responsible for correlating these 
data and information in such a fash- 
ion that the material can again be 
found without long and_ tedious 
search, then our present libraries have 
failed and failed badly. Undoubtedly 
many librarians will take issue on 
this point, contending that a fairly 
complete analysis or correlation of 
information is not their responsibility. 
Perhaps they are right, but whose 


How technical information is lost 
in a library, because of inadequate 
analysis and correlation of data, may 
easily be shown. For example, con- 
sider Strong and Neher’s book en- 
titled, Procedures in Experimental 
Physics. This text contains an excel- 
lent treatment of the subject of glass- 
blowing, aluminizing mirrors, sealing 
vacuum systems, and sensitizing photo- 
graphic plates to ultraviolet light. 


One of the nation’s finest libraries 
catalogs this book under the heading, 
“Physics—Laboratory manuals.” 

Now, the poor scientist will go to 
the library catalog and want to find 
something about glassblowing, and 
what happens? He will find no entry 
under glassblowing referring to 
Strong’s book; instead he probably 
will find a few books,. most of which 
are completely obsolete, and perhaps 
one that gives him a rough idea of 
what he is after—nothing to be com- 
pared with Strong’s. The time has 
come when classifying a book or docu- 
ment under a general subject heading 
such as “Physics — Laboratory man- 
uals” is as grave an omission as filing 
it under “Miscellaneous.” 

It must be realized that a library 
such as the Library of Congress has 
so. many books on physics alone, that 
if they were stacked on top of one 
another it would require a ladder 
2,000 feet high to reach the top 
book. And the Library of Congress 
does not have, by any manner of 
means, a complete file on physics 
publications. The Naval Ordnance 
Laboratory could easily add 300 feet 
to its voluminous collection without 
duplication. Just exactly what is hap- 
pening to our scientific literature is 
not clear, but it is apparent that be- 
cause of inadequate analysis of data 
in our libraries, we have already lost 
many valuable ideas and concepts, 
and we are duplicating effort at an 
unprecedented rate. It will be im- 


(Continued on page 85) 





Charles R. Hammond, Librarian of the Naval Ordnance Laboratory, 
Washington, D. C., born in Fulton County, Illinois, in 1915, was grad- 
uated in 1938 with an A.B. degree from the University of California 
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6 Years at 600 Pounds at G. E. 


By L. R. BIGGS Construction and Engineering Division, General Electric Co. 





HE RUMBLINGS of war are 

slowly passing and many indus- 
trial plants are again looking toward 
the future with the intention of re- 
placing equipment so that power and 
steam can be produced at the lowest 
possible cost. It is with the thought 
that the experience obtained from an 
industrial power plant operating at 
600 lb pressure and 825 F over the 
past six years may be of interest 
and value that the following is pre- 
sented. 

In 1937 in one of our power plants 
it became apparent that something 
would have to be done because of 
over-age of equipment. The plant 
consisted of twelve 500-hp boilers 
operating at 190 lb pressure, one 
1500-kw vertical turbine-generator, 
and one 3000 and one 2500-kw con- 
densing extraction turbine. 

The heat balance diagram of the 
station was rather simple as shown 
in Fig. 1, and the amount of by- 
product power generated was small 
due to the low initial steam pressure. 

The steam demand from the fac- 
tory was such that all of the boilers 


were required during about eight 
months of the year. This left the 
period from June to October as the 
only available time to remove part 
of the old plant and build a new 
one in its place by the fall heating 
season. Careful planning of delivery 
and erection schedules was necessary, 
and it was therefore decided to in- 
stall two boilers and one turbine in 

1938 and another boiler and turbine 

a year later. 

Selection of Steam Conditions 
A study of possible pressure-tem- 
perature combinations showed that 
the maximum that could be used was 

625 lb gage and 825 F at the turbine 

throttle. The reasons for such a 

selection were: 

1. The temperature worked out sat- 
isfactorily at the 190 lb and 3 lb 
extractions. 

. For condensing operation the mois- 
ture in the last stages of the tur- 
bine would be satisfactory. 

. The selection fitted the so-called 
series 60 for fittings and the sched- 
ule 100 to 120 for piping without 
the excessive use of alloy steels. 


. The initial investment weighed 
against return seemed to be most 
favorable at this point. 

. Some additional power would be 
made from the regenerative feed- 
water heating cycle. 

A heat balance diagram was worked 
out as shown in Fig. 2. It should 
be noted that in addition to the steam 
required by the factory, a two stage 
regenerative feedwater heating cycle 
was incorporated into the power gen- 
erating plan. A low pressure deaerat- 
ing heater (Item 17, Fig. 2) was con- 
nected to the 3 lb extraction and a 
high pressure heater (Item 21, Fig. 
2) connected to the 190 lb. This 
helped the economy of the station, 
especially in summer when condens- 
ing operation was necessary. 

It was planned to operate the sta- 
tion at a demand that would allow 
most of the power to be made non- 
condensing. However, an analysis 
showed that it would pay to make 
condensing power in sufficient quan- 
tities to insure a steady supply to 
the factory. Such times would be the 
summer months and during warm 





Fig. 1. Heat balance diagram of original station 


Fig. 2. Heat balance diagram of new station 
- Steam boilers—3 units—100,000 lb 14. Condensate return tank manufac- 


hr each, 640 lb, 825 F 


g 
. Steam boilers—4 units—500-hp each 15. Dirt and grease strainers 


—190 lb. 


. Steam turbines—one 3000-kw, 


2500-kw—190 lb 


16. Blowdown heat exchanger low 
one pressure 
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. Steam turbines—2 units—7500-kw 18. Boiler feed pumps—3 units—one 
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. Reducing and ed sta- 
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BASIC DESIGN FEATURES 


boilers . . 
heating steam at 3 psi. . 


densing operation. . . 


6-year period. 





Two 7500-kw double-extraction condensing turbine 
generators supplied with steam by two 100,000 lb 
per hr, 600 psi, 825 F pulverized coal or oil fired 
. Process steam required at 190 psi, 
. - By careful analysis 
of steam and electrical loads most of the power is 
made by non-condensing operation, some by con- 
. Thus by careful propor- 
tioning, maximum use of the boiler room was at- 
tained and the turbines were in continuous use 
This article tells how they worked out over a 
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13. Condensate return tank heating 


steam, two motor 
. Blowdown heat exchanger high 
pressure 
. Reducing valve water to low pres- 
sure boilers 
. Feedwater heater high pressure 
22. Distilled water storage tank 
. Booster pump for condensate 
. Condensate return manufacturing 
Make-up water 
26. Condensate return heating 
. Air removal for heating system 
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It is not often that we have an opportunity of presenting as complete an analysis of the operation of a 
modern industrial power plant as is this article by Mr. Biggs. It is a complete record of the operation 
of a 600 lb pressure plant of the General Electric Co. over a period of six years, from 1939 to 1944, in- 
clusive. The average overall boiler room efficiency over the 6 year period was 72.2 per cent. Aver- 


age cost of steam over the 6 years is approximately 50 cents per thousand pounds of 1000 Btu steam 
_and the cost of power, % cents per kwh. Experience here should guide others in planning for future 


days in spring and fall. By careful 

proportioning the maximum use of 

the boiler room was obtained and the 

turbines were in continuous use. 
Design of New Equipment 

As two constant pressures were 
required, one at 190 lb for manufac- 
turing and the other at approximately 
3 lb for the heating system, and as 
condensing power was also desirable, 
double automatic extraction condens- 
ing turbines were selected. Although 
some extraction power was always 
available, it was decided to make 
the condensers large enough for full 
condensing operation. The generators 
are rated 7500-kw, 0.8-pf, 60-cycle, 
3-phase, 13,800-v and have direct con- 
nected exciters. Cooling of the gen- 
erators is accomplished by a closed 
system using finned surface air coolers 
and water from the circulating sys- 
tem. 

A view of a turbine-generator is 
shown in Figure 3. Fig. 4 is a section 
of the turbine room and Fig. 5 is a 
section of the boiler room. 

The condenser is a two-pass sur- 
face type with steel plate shell, cast 


Fig. 3. Two 7500-kw double-extraction condensing tur g 
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and after condenser assembly with 
two stage twin element air ejectors, 
two condensate removal pumps, and 
one circulating water pump. A 75-hp, 
2923/490-rpm, turbine with a close- 
couple gear drive was used on the 
circulating pump for one 7500-kw 
unit and dual motor drive was used 
on the other. The steam drive was 
provided for starting from complete 
shutdown and for use during emer- 
gency interruptions. As very little 
steam was condensed during maximum 
extraction operation, one circulating 
water pump was arranged to run at 
two speeds by installing a large motor 
for summer use and a small gear 
motor for winter. 

Design conditions were: steam load 
70,000 lb per hr, absolute pressure 2 
in. Hg with 80 F circulating water 
requiring 8900-gpm. The circulating 
water pump supplied 9100-gpm which 
included 200-gpm for the generator 
air coolers and lubricating oil coolers. 

The boilers are designated as F-22- 
AG-14/48. The heating surface of 
the boiler and furnace is 9860 sq ft. 
The design pressure is 700 psi and 
the operating pressure at the super- 
heater outlet is 640 psi at 825 F. The 
capacity at full load is 100,000 Ib 
per hr each with a two hour overload 
to 125,000 Ib. 


Firing Methods 


The basic design was for powdered 
fuel, but provision was also made 


Fig. 4. Cross-section of turbine room show- 
ing 7500-kw turbine and condenser 
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for oil firing as an alternate. 

Two unit pulverizers with recir- 
culator and low rating dampers were 
provided for each boiler. Each mill 
is driven by a 75-hp, 1150-rpm, in- 
duction motor through a pick-up type 
flexible coupling. The arrangement 
is shown in Fig. 8. 

Two flare-type burners with dam- 
pers for regulating the air control 
were used for each boiler. Separate 
table-type coal feeders with magnetic 
separator were used and were driven 
by a %-hp, 500-2000-rpm, d-c motor 
as shown in Fig. 6. Each burner was 
fitted with a steam atomizing oil gun. 

The enclosure for the boilers was 
of the suspended-arch construction. 
This consisted of suspended refractory 
in the arch and walls supported by 
the necessary steel shapes, insulation 
of magnesia blocks, and a steel plate 
sealing shell over the outside. 

The furnace wall tubes were cov- 
ered with magnesia blocks and steel 
sealing plates. Fig..12 is a photo- 
graph taken during erection of the 
boilers. 


i 


Wome: 


ECthes 


One forced: and one induced draft 
fan were provided for each boiler. 

The forced draft fan under maxi- 
mum conditions delivers 44,500 cfm of 
air at 10.25 in. H.O pressure. Outlet 
dampers are provided. The drive con- 
sisted of a 100 hp, 1150-rpm slip-ring 
induction motor. 

The induced draft fan under max- 
imum conditions handles 74,000 cfm 
of gas at 14.0 in. H.O pressure. Cast 
iron scroll liners are provided for the 
housing. Inlet dampers are also used. 
The drive consisted of a 250 hp, 700- 
rpm slip-ring induction motor. 

Provisions for Feedwater 

To insure continuous operation of 
the high pressure boilers, the old low 
pressure boilers were used as evap- 
orators and all raw water make-up 
was fed to them. Due to the lower 
operating temperature of the old 
boilers, water treating problems in 
them were not difficult. A small 
amount of sodium metaphosphate, 
potassium hydroxide, and potassium 
chloride is pumped directly to the 
drums of the high pressure boilers 


Fig. 5. Cross section of boiler room show- 
ing 100,000 lb per hr boiler, draft fans, and 
coal system 


by chemical pumps. The factory con- 
densate is somewhat contaminated, 
thus making this chemical treatment 
necessary. 

The water is deaerated in a tray 
type deaerating heater designed for 
a final oxygen content of not over 
0.03 cc per liter at 400,000 lb of 
water per hour. Approximately 10 
min storage is provided. 

The vent condenser, ejector and 
after-condenser, and parts of the float 
valves can be seen in the left-hand 
side of Fig. 3. 

Water passes from the heater to 
the high pressure boiler feed pumps. 
Three of these pumps were provided 
and arranged as shown in Fig. 7. Two 
of them are driven by induction 
motors at 3600-rpm requiring 350-hp 
each, and one is driven by a steam 
turbine direct connected and ar- 
ranged to start automatically in case 
the feedwater pressure falls below 
a predetermined value. The pumps 
are six stage, and are rated 500-gpm 
each at 1960 ft head. 

The water passes from the boiler 
feed pumps through the high pressure 
heater where it is heated to approxi- 
mately 370 F. The condensate from 
the heater is retained in a storage 
tank and used in the desuperheater 
in connection with the high and low 
pressure reducing systems. 

Water level in the boilers is held 
by a three-element control whieh 
operates from meters measuring 
water level, and steam and water 
flow. 

The boilers are equipped with fully 
automatic combustion control with 
necessary meters and instruments. 

Two of the boiler boards are shown 
in Fig. 6 and the master control is 
shown in the center. A view of the 
turbine board is shown in the center 
of Fig. 3. 


Coal Handling 


A view of the coal handling equip- 
ment is shown in Fig. 13. The main 
equipment consists of a track hopper 
for unloading, a belt conveyor to the 
crusher house, the crusher houses 





Table I—Cost of Equipment and Installed Cost 





1 2 
Equipment Installed 
Cost Cost 





Boiler room equipment 

- Turbine room equipment 

. Feedwater equipment 

. Wiring and power equipment 

. Steam and water piping 
Building and galleries 

. Preparing site and contingencies 
Engineering and supervision 


$ 643,000 
280,000 
77,400 
245,000 
184,200 
238,000 
149,500 
94,500 





$1,190,300 $1,911,600 


L 
‘ 
On opposite page ae 
Fig. 6. Arrangement of table top, :. 
coal feeders and instrument boards '', 


Fig. 7. Two motor and one steam : 
driven boiler feed pumps—-six stage, 
3600-rpm, 1960 ft head, 500-gpm ; 
Fig. 8. Arrangement of unit pul-," Ben 
; verizers oe 
Fig. 9. Coal scales and bin shutoff. 
gates . 

Fig. 10. View of outside of boiler. | 

room and switch house o 


Fig. 11. AEIB board for feeders less 
than 60-hp 
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Fig. 12. Top, 100,000 lb per hr, 825 F boilers during erection 


Fig. 13. Middle, coal handling conveyors and crusher building 


Fig. 14. Bottom, coal yard showing trolley rail and scraper 


- which contained a magnetic separator, 


a ring roll crusher, a car mover, and 
the equipment for storing and re- 
claiming coal. A conveyor from the 
house into the storage bunker and a 
conveyor from the yard reclaiming 
pit into the crusher house are pro- 
vided. 

From the crusher house coal can be 
sent to the storage yard or to the 
bunkers. Reclaimed coal goes through 
the magnetic separator and the 
crusher. 

Coal is stored and reclaimed by 
means of a dragline system shown 
in Fig. 14. The outer end of the drag- 
line is moved about the pile by a 
trolley and winch operated from the 
tower. The yard has a capacity of 
7000 tons and the equipment was set 
up to handle 150 tons an hour. The 
belts are 30 in. wide. 

Coal is weighed to each boiler 
through automatic enclosed type coal 
scales shown in Fig. 9. The capacity 
of each scale is 8000 lb per hr. The 
ash handling system is of the pneu- 


*& matic type. 


As the discharge from the electric 


| precipitator entered the existing stack 
i at some distance from the ground, 


the steam ejector, cyclone separator, 
ash bin and unloader were placed in- 
side the unused portion of the stack. 

A view of the unloader is shown 
in the lower part of the stack in 
Fig. 10. Some of the connections and 
piping can be seen under the precipi- 
tator. The precipitator and gas flues 
are also shown at the top of Fig. 10. 
The old ash bin and tower were 
rebuilt and made into a 30,000 gal 
surge tank which is shown at the 
left of the picture. 

Electrical System 

The old part of the station was 
built for 2-phase power so it was 
decided to build a new auxiliary 
power substation in a metal panel 
addition to the main turbine room 
as shown on the right-hand side of 
Fig. 10. The outdoor transformers are 
at the base of the building. Fig. 11 
shows the distribution board with the 
air breakers for feeders less than 
60-hp. The automatic switchgear with 
3000-ampere breakers is shown in 
Fig. 15. The control for the main 
generators is shown in Fig. 16. A 
modern well lighted office and con- 
ference room were added to the power 
house. 


Costs and Performance 


A summary of the cost of equip- 
ment and the total cost installed is 
given in Table I. 

By dividing the 15,000 installed 
kilowatts into the total cost of $1,911,- 
600, a cost of approximately $127 per 
kw is obtained. This is higher than 
would be obtained if the plant was 
for power generation only, as_ the 
boiler room was based upon supplying 
a large amount of steam to the fac- 
tory. 

Column 1 shows the cost of equip- 
ment only and column 2 shows the 
installed cost of equipment ready to 
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run plus contingencies and engineer- 
ing. 

A summary of the operating per- 
formance of the plant over the years 


from 1939 to 1944 inclusive is shown 
in Table II. The unit cost of coal 
and oil is given in this Table and the 
method of calculating the total cost 


Fig. 15. Automatic switchgear—3000-amp, 
AL-2, breaking switching equipment 


of fuel is shown so that any other 
cost of fuel can be substituted if 
desired. It is interesting to note that 
the average overall boiler room effi- 
ciency is approximately 72.2 per cent, 
although the high pressure boilers 
will show about 85 per cent on a 
test run and the low pressure boilers 
will do better than 70. 

A summary of the operating cost 
data is shown in Table III. An in- 
teresting item is the unit cost of 
steam and electric power. The aver- 
age cost of steam over the six years 
is approximately 50c per 1000 lb of 
1000-Btu steam and the cost of power 
is %c per kw-hr. 

Other operating data is shown in 
Table IV. Information which may be 
of use in future planning is Item 22, 
which shows an actual steam rate 
of about 40 lb per kw-hr down to 
the 190 lb extraction and a rate of 
about 15 lb to the 3 lb opening. The 
condensing water rate averaged ap- 
proximately 10 lb per kw-hr as indi- 
cated in Item 37. 


Operating Experience 

The auxiliary power, Items 46 and 
47, shows that approximately 6.5 per 
cent was required for both boiler and 
turbine rooms. A few things which 
might be mentioned in connection 
with operation are as follows: 

An attempt was made to operate 





TABLE II. Summary of actual performance of the station 


em 
QUANTITIES OF HEAT IN MILLION BTU 
Condensing Power 625 lb. Units (note 3) 


Condensing Power 190 lb. Units 
190 lb. Steam to Factory 

3 lb. Steam to Factory 
Non-Condensing Power” (Note 1) 
Auxiliaries 


1939 


1943 
929,000 

13/200 
231,000 


123,400 
4,000 














1,167,100 


1,964,400 





219,000 
71,800 


281,000 
111,700 











2,357,100 





i OF POWER IN 1000 KW HRS 


(Note 
By-Product Power 190 lb. Extraction 


By-Product Power 3 lb. Extraction.............. 
Condensing Power 625 lb. Units................ 


Condensing Power 190 lb. Units 
Total Generated Power 


15,320 

18,950 14'450 

68,297 77,415 
673 1,209 











48,132 


103,240 107,724 





Turbine Room Auxiliaries (Minus) 


Net Power Generated Per Year 


—750 


—483 











47,382 


102,757 





FUEL COST 

BTU in Steam to ae 5 hain x =. 
Boiler Room Effici 
Total BTU from Fuer (Million). 
BTU from Coal (Million) 
BTU from Oil (Million) 
Tons Coal 
Gallons of Oil x 1000 
Heat Value Coal 5c a lb. 
Heat Value Oil BT 
Cost of Coal per Ton 
Cost of Oil per Gal. x 1000 


Total Cost of Fuel Dollars 


1,167,100 
69.5 














$739,431 





NOTES: 


1—Obtained —_— Item 13 and 14 x 3600 BTU an Hour 


2—Obtained from Table IV Items 


23, 30, 35, and 40 


3—Obtained from Table IV Item 36 x Item 32 
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the high pressure boilers on a com- 
bination of about 75 per cent return 
condensate and 25 per cent raw make- 
up water from the city. This water 
had an analysis as follows: 





Chlorides 
WORM ns aiotsvelerescrersckefare oe 
Tube failures began to occur after 
about three months and various at- 
tempts at internal treatment were 





Fig. 17. Electrical control boards for 7500- 
kw generators 


a year the boilers are pickled with a 
solution of hydrochloric acid and then 
washed down with water. 

The process of the mechanics of 
the deposits which caused internal 
treatment to be a failure seemed to 
have been centered around the fact 
that there were sufficient silicates in 
the make-up water to form gelatinous 
aluminum silicates which acted as a 
binder for the sodium phosphate 
sludges formed. 


At a future date it is planned to 
install evaporators to take the place 
of the old boilers. 

The boiler refractories have stood 
up well. However, about 35 per cent 
of the boiler furnace floor area has 
had to have the blocks repaired each 
year. Two of the boilers had to have 
some work done on the third pass 
baffle. The induced draft fans have 
had the wearing blades _ replaced 
once. 


Tube Coating 


The tube bundle of the high-pres- 
sure heater on the steam side became 
coated with a substance which only 
a petroleum ether solvent would re- 
move. Some signs of the tube cor- 
rosion in the vent condenser of the 
main deaerator have become evident. 














elle (1 aes er! 40-60 ppm unsuccessful, so the old boilers were The pulverizers were doing about 

Aikalinity «.c..5..0a2 20-30 ppm used as evaporators and the new _ 15,000 tons of coal before being re- 

SOMES Assassin oor 50-70 ppm boilers given all the condensate. Once paired, which is about a year’s oper- 

Table III. Summary of actual cost of producing power and steam 

Item 
1. COST OF STEAM 1940 1941 1942 1 1944 
DR PRMIPL NOLO SID, Ls avwiicwesdsmiecessewrcupeeet sce $ 287,158 $350,306 $475,049 $585,504 $648,570 $739,431 
3. Labor (Operating) NURI Ds Rieck Site Nt OT 33, 33,304 46,038 72,232 76,254 75,215 
MEG E ieee. dossp6:s 6-5 0-09 5 arial ioreleaierte sper 6, 5,398 7,437 9,292 6,982 9,874 
5. Auxiliary PE sg cei os aS SutweS @ airnm aaa 20,598 27,369 43,815 39,336 754 53,975 
onc ockiy oseess way e ean ian nee Passe 1,316 34,475 45,376 53,186 ,858 43,145 
TEER ETUNSHATDOS  :.5c0eS0s 234.650 bie ea aeund wereneonss 18,891 20,316 14 19,040 072 17,340 
BME OIE Ss cise. sjordn Sess nathan eoeracaanedese 125,076 i 107,174 124,574 125,204 113,840 
9 PBLRIGORt SPOAIN 6.6. << ics nosrien'y ous sie oleseitets 522,763 576,262 751,023 903,164 966,694 1,052,820 
10. “otal Te, x A000 TNote 2) oc. ..6.0ce ce cecccenas 1,012,750 1,167,100 1,496,200 1,889,300 1,964,400 1,997,800 
0 RE An os 5 5s oo as whos oe oda cee biesais 51, 51.6 50.2 47.8 49.2 A 
12. Lbs. rnargcable to Power (Note 3) ............ 339,750 442,600 641,200 981,300 1,066,400 1,251,500 
14. Steam (Item 11x Item 12) .............0ceeeeeee 175,300 F 322,000 468,700 525,000 660,000 
15; TOOL MODETALNG) oo csc sisss occ bctvenve sade seas 12,831 15,140 19,744 21,177 5,687 16,437 
BG UROIIBE © aioe pie sinons oh Saas sao u.b.5 wislse Me elves 2 624 2,832 4,503 ,586 ,063 2,513 
BT SPRITE OP OWED o55.6.0.05:5:s:0'0's 5004 svi nw Gace eenwiee ee 5,303 5,212 11,765 4,663 3,452 6,140 
TY MTA ee ERC enema nn eminent ee 7,984 7,696 3,537 29,122 60,911 11,576 
10 PURO SHBTIION 6, c.e.so:5.5.0ai nmap austen oe Gamice oases 6.585 12,192 16,217 14,740 18,770 12,308 
RO eID os cisnkn cule ebcwns sao tec eee oes 37,391 79,999 81,576 120,133 120,744 109,784 
O1:. Getta IGOnt FPOWwer: 0 i deacmd Ose eke dees 248,048 351,871 459,342 663,121 746,627 818,758 





























22. Net Kilowatt Hrs. Generated (x 1000) Sage vee 33,392 47,382 59,328 94,039 102,757 107,041 
23. Cost in ¢ per Kw. Hour (Item 21 ~ Ite 744 -743 -792 705 -726 -765 
24. COST OF POWER AND STEAM 
acres: Sn Ree sa reat 287,158 350,306 475,049 585,504 648,570 739,431 
Rg Irae oh 5 ON rare tnd eee era rae 46,117 48,444 65,782 93,409 91,941 91,652 
PE REIN ii a. Grist yw'a a. do RGieon eke TOMO AOSTA 9,092 8, 11,934 13,878 9,045 12,837 
> AR MRNS POWED 650i akaccasceenssawescacdssee ) Gastiaee Gigs) 9  Guemiteeh 9 aiidencns Ol mameiiees | lueeac 
PEMMIEERIN Go ns 5.0.e-k snes Ske perea ie Se wee eRe 9,300 32,581 58,913 | 82,308 105,769 54,721 
CO le 0 2 ee i ne ee se 25,476 32,508 RS Yé 33,780 842 29,648 
Sete NONI of kos conic wa cd onsite oresrwatos a owes 162,467 185,093 188,750 , 107 245,948 223,624 
32. Total Cost of Power and Steam .............. 569,160 657,262 842,785 1,053,586 1,144,115 1,151,913 








83 





Generated Demand KW per Hour 


NOTES: 
1—Obtained from Table II Item 32 





9,600 


2—Obtained from Table II Item 8 on Basis of 1000 BTU per Lb. of Steam 


3—Obtained from Table II Items 2, 3 and 


4—Obtained from Table II Item 19 


6 on Basis of 1000 BTU per Lb. 


11,900 19,000 





18,600 19,300 
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ation. Lately due to poorer grades 
of coal this has been reduced to 10,000 
tons. 

The principal maintenance items 
of the ash system were wearing 
parts of ash separators and receivers. 


In the cold winter weather (0 to 30 
F below zero) coal that is reclaimed 
from the stock pile is quite frosty 
and is often hard to get started up 
the belt and sometimes after it is 
running, will slide down. The solution 


was to warm up the coal. 

Samples of steel were recently cut 
from welds that had been operating 
at 825 to 850 F continuously since 
the plant started and no carbonization 
could be detected. 





Table IV. Complete operating data 





Ite 
No. 
—— ——stean Produced 1338 1940 1941 1942 1943 1944 
1 Steam From 190 Lb. Boilers (Actual) x 1000 95 799 226 154 280 717 107 979 9 687 
2 Steam From 625 Lb. Boilers (Actual) x 1000 946 337 911 651 1 146 915 1 666 O12 1 786 91 1 "8 7" 
3 Pressure at Boilers 185/619 179/617 179/616 190/616 188/610 184/623 
4 Superheat at Boilers Deg. F. 108/281 112/312 122/308 1ss/29s 1se/s08 119/301 
5 Feed Water to Boilers Deg. F. 206/378 214/365 206/352 209/346 206/336 213/330 
6 Total Heat BTU per Lb. 625 Lb. Boilers 1 400 1 «9 1 403 1 396 1 6 1 403 
7 Average Heat in Steam at 1904¢ 1 259 1 262 1 268 1 276 1 276 1 267 
Stear Diebributed in Pounds (x 1000) 
8 Steam to 1907 Turbines (Actual 68 437 34 725 836. S% 5? 301 1l 165 20 216 
9 Steam to Condensers of 625 Lb. Units (Actual) 160 494 209 149 202 747 395 102 697 067 64S 708 
10 3 Lb. Steam to Factory (F&A) 200 834 226 597 263 270 161 064 237 262 161 064 
l 190 Lb. Steam to Factory (F&A) 489 069 S16 397 620 094 668 219 684 292 697 256 
12 Steam to Auxiliariee (Boiler Room) 52 873 12 058 14 122 30 360 25 500 a7 870 
13 Steam tu Auxiliaries (Turbine Room) 166 1 026 60 1 745 3 043 4 210 
14 Steam to High Pressure Heater (F&A) 128 230 225 315 262 050 321 547 289 356 257 403 
15 Steam to. Deareating Heater (F&A) 44: 503 74 000 62 000 85 000 115 000 122 131 
Operating Data 625 Lb. Units 
16 Steam to Throttle 625 Lb. Units (Actual Lb. x 1000) 427 469 794 283 810 645 «891588110 =. 1-784 S21 1 744 863 
3? Steam From 19C Lb. Extraction (Actual x 1000) ~ 254 616 256 818 “415 936 745 200 799 309 685 82) 
18 Pressure at Extraction (190#) G. 182 182 179 187 188 1866 
19 Temperature at Kxtraction (1904) 527 554 544 584 629 609 
20 Total Eeat in Steam (Per Lb.) 1 285 1 298 1 293 1 314 1 337 1 326 
21 Eeat Available For Power (Per Lb.) 115 bby 110 &2 69 77 
22 Steam Rete at (190 Lb. Extraction) 31.4 32.2 32.7 44.0 52.2 46.7 
23 Kilowatt-Hours Generated at 190 Lb. Extraction (x 1000) 8 2350 11 060 12 700 16 900 15 320 14 650 
24 Steam From 3 Lb. Extraction Actual (x 1000) 8 359 218 316 e2 162 247 808 268 125 215 3M 
25 Pressure at Extraction (3 Lb. G) 0.5 0.3 1.3 1.7 1.4 1.6 
26 Temperature at Extraction 3 Lb.(F) 233 240 237 241 249 237 
27 Total Heat in Steam at 3 Lb. Extraction 1 161 1 164 1 162 1 164 1 168 1 162 
28 Heat Available for Power (Per Lb.) 239 245 241 232 238 241 
29 Steam Rate at 3 Lb. Extraction 15.05 14.70 14.90 15.5 15.2 14.9 
30 Kilowatt-Fours Generated by 3 Lb. Steam Main Units 539 14 830 12 900 16 000 18 950 14 450 
31 Heat Returned in Condensate (625 Lb. Unite) 60 60 64 59 78 77 
22 Heat Chargeable to Fower 625 Lb. Units (Per Lb.) 1 340 1 M9 1 MO 1 337 1 328 1 324 
33 Total Kilowatt-Hours Generated 625 Lb. Units (x 1000) 26 025 44 150 46 834 91 521 100 947 106 515 
4 Total Kw-Hr. Generated Non-condensipg (625 Lb. Units) (x 1000) 8 269 25 890 25 600 2 = > = . - 
35 Total Kw-Hr. Generated Condensing (625 Lb. Units) (x 1000) 17 256 18 260 21 2% 4 
% Steam to Condenser 6254 Units (actual) 160 494 209 149 202 747 595 102 697 087 @43 708 
37 Steam Rate to Condenser (625 Lb. Units) 9.3 11.45 9.52 9.95 10.44 10.08 
Operating Data - 190 Lb. Turbines 
38 Steam to Condenser 190 Lb. Units (Actual) x 1000) 68 437 54 725 238 3M 57 31 1) 165 20 218 
39 Steam fron. 3 Lb. Extraction (Actual) (x 1000) 13 309 15 099 ° 6 995 0 ° 
rs) Total Kw-Hr. Generated on 190 Lb. Units (x 1000) 47% 3 784 13 923 3 776 673 1 209 
41 Heat in Condensate 190 Lb. Turbines = Btu Lb. 72 81 107 68 93 90 
42 Steam Rate Old Units 14.5 14.5 17.1 15.15 16.7 16.7 
Power Generated 
43 Power Generated 190 Lb. Units - 1000 Kw-Hr. 47% 3 784 13 923 3 776 673 1 209 
44 Fower Generated 625 Lb. Units 26 025 44 150 46 834 91 521 100 947 106 515 
45 Total Kilowatt-Hours Generated (x 1000) 46 845 36 900 62 649 105 243 114 649 118 990 
46 Power to Auxiliaries - Turbine Room 645 750 1 429 1 256 483 683 
47 Fower to Auxiliaries = Boiler Room 2 689 3 924 5 161 5 347 5 659 6 Ol 
‘otal Heat Released 
48 re pares ee 200) 8. 23 344 44 420 S4 699 81 640 89 507 @2 649 
49 BTU per Lb. Coal (Dry) 14 450 14 492 14 488 14 488 14 488 14 488 
SO Total BTU from Coal (Million) 673 0CO 1 268 000 1 564 900 2 367 000 2 596 000 2 395 000 
51 Cil Burned in Gallons x 1000 4 495 2 552 3 776 1 355 368 2 194 
& Heat Value of 0il per Gallon BTU 153 521 153 #1 153 521 153 S21 : 153 521 48S S81 
53 Total BTU From 011 (Millions) 690 000 392 200 5729 300 206 000 56 400 336 000 
4 Total BTU Both 011 and Coal (Million) 1 363 000 1 680 200 2 163 30 2 575 000 2 652 400 2.731 000 
Station Efficiency 
55 BTU to Condensing Power 625 Lb. Units x Million 215 000 284 000 272 000 795 000 929 800 1 123 000 
56 BTU to Condensing Power 190 Lb. Units x Millios 81 300 64 700 277 000 %s 000 13 200 23 800 
57 Million BTU to Factory (190 Lb.) 475 000 501 500 603 000 648 000 663 000 676 000 
195 000 220 000 249 000 256 000 231 000 156 300 
6 BTU to Factory at (3 Lb.) Million 
59 BTU in Nonecondensing Power x Million 43 450 93 900 92 200 118 300 123 400 104 700 
60 BTU to Auxiliaries x Millioa 3 000 3 000 3 000 4 000 4 000 4 000 
61 BTU to Services x Million 1 012 750 1 167 100 1 496 200 1 889 300 T 964 400 1 997 800 
62 BTU From Coal and 011 X Millien 1 363 000 1 660 200 2 163 300 2 575 000 2 652 400 2 731 000 
63 Station Efficiency (Percent) 7405 69.2 69.2 73.3 74.0 73.2 
Miscellaneous Date 
64 Make-up Water in Pounds x 1000 182 900 273 000 461 000 293 000 301 000 247 000 
65 Make-up Water for Factory in Pounds x 1000 - - = rt po 176 = = = 
66 Make-up Water for Boilers in Pounds x 1000 - ° p 125. 
67 General Condensate Temperature - Degrees F 168 140 151 151 141 128 
68 Barometer Average 28.9 28.9 28.9 28.9 28.9 28.9 
: 2.9 5.7 3.5_ 4.0 3.7 
69 ABS'L Pressure 190 Lb. Turbines od ° 3 24 2. 
70 ABS'L Pressure 625 Lb. Turbines 1.0 1.2 1.7 é - ie 
77 
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Maintenance of Lubricating Oils 
for Prime Movers 


By BEN F. HUNTER Consulting Engineer, Honan-Crane Corp., Subsidiary of Houdaille-Hershey Corp. 





ey smeasorsnses of prime movers, 
by necessity, is one of our most 
exacting lubricating problems. In the 
earlier designs of the reciprocating 
steam engine, our knowledge and the 
science of lubrication was limited, and 
little thought was given to proper ap- 
plication. In general, lubricants were 
applied by hand oiling and/or drip 
cups, both of which rely on the human 
element for application. 

Where hand oiling and drip cups 
provided lubrication, the oil was used 
only once; hence the quality of the 
oil with reference to its stability or 
resistance to decomposition was not 
a factor. 

When the steam turbine and the 
internal combustion engine were de- 
veloped, hand application of lubri- 
cants was inadequate; and the splash, 
bath, and circulating oiling systems 
came into existence. In this type of 
oiling system where the lubricant is 
used over and over again, stability 
and resistance to decomposition be- 
came factors of importance. Refiners 
met the challenge and the improve- 
ment in quality of our lubricating oils 
during the past decade has been out- 
standing. With the selection of crudes, 


Fig. 1. Honan-Crane purifier installed on 30,000-kw Westinghouse turbine. This turbine 


better refining methods, and the dis- 
covery of the oxidation inhibitor, pe- 
troleum lubricants are now available 
which, when properly maintained in 
service, have an unpredictable life. 


Petroleum Lubricants 

Petroleum lubricants are a highly 
complex mixture of the elements hy- 
drogen and carbon united to form 
molecules having millions of different 
molecular structures. Each molecule, 
depending upon its molecular struc- 
ture, possesses inherent properties 
with reference to resistance to de- 
composition. 

In the process of refining, the dif- 
ferent petroleum fractions are sep- 
arated or fractionated according to 
their boiling point. The smaller the 
number of carbon atoms per molecule 
the lower the boiling point and vis- 
cosity. Conversely, the greater the 
number of carbon atoms per molecule, 
the higher the boiling point and the 
viscosity. 

When the hydrocarbons are sepa- 
rated to within a predetermined range 
of boiling points and viscosities they 
are then subjected to treatment by 
various chemicals, classified as refin- 
ing processes, to remove those hydro- 


has an oil capacity of 1800 gal 


carbons which, by virtue of their 
molecular structure, are most suscept- 
ible to decomposition in service. 

Petroleum lubricants are oxidizable 
and in service are oxidized and de- 
composed at a rate depending upon 
the severity of service and the qual- 
ity of the oil. 

Petroleum lubricants do not wear 
out but are rendered unfit for con- 
tinued use as a result of contamina- 
tion by foreign materials, either solids 
or liquids, and the oxidation of the 
hydrocarbons themselves. The per- 
centage of contaminants in a given 
lubricant which may render it un- 
suitable for continued service may be 
very small (one to five per cent, de- 
pending upon the nature of the con- 
taminants and service), yet ninety-five 
per cent or more of the lubricant may 
be in its original condition. 

During more recent years, lubricat- 
ing oil maintenance equipment, in- 
cluding purifiers, filters, centrifuges, 
etc., have been perfected and, when 
properly selected for a given service 
to completely remove objectionable 
contaminants as they are created or 
find their way into an oiling system, 
have proven that the useful life of an 
oil is unpredictable. In many of our 
major units, lubricating oils have been 
in service from fifteen to twenty years 
and are still in their original condi- 
tion. 


When contaminants of a foreign na- 
ture and products of oxidation of the 
oil itself are allowed to accumulate 
in the oil in minor percentages, they 


‘ act as catalysts to accelerate the de- 


composition of the oil and shorten its 
useful life; whereas, if constantly re- 
moved and held to within certain lim- 
its, the life of the oil may be years 
instead of months. The selection of 
lubricating oil maintenance equip- 
ment must be made in accordance 
with the nature of the contaminants 
if the maximum of results is to be 
expected. Due to the decided im- 
provement in the quality of our lu- 
bricating oils, it is felt that, in far too 
many instances, we expect tco much 
of them. 

It should be remembered that con- 
taminants in a quality lubricant are 
just as objectionable as they are in a 
poor grade lubricant. Far more can 
be accomplished in improved lubri- 
cation throughout industry by com- 
batting contaminants than can be 
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realized by improved or quality lu- 
bricants. The science and knowledge 
of adequate oil purification and main- 
tenance equipment is fast becoming 
recognized throughout industry, and 
its more general adaptation may be 
expected as its value and economy 
becomes more generally understood. 

Prime movers may be divided into 
three general classes: 

1. Steam (steam turbine and re- 
ciprocating steam engines). 

2. Hydro-electric. 

3. Internal combustion engine (gas, 
gasoline, and Diesel). 


Steam Turbine 

The steam turbine, due to the close 
tolerances and the high rubbing 
speeds of the bearings, presents one 
of our most critical lubricating prob- 
lems; yet it has been so completely 
mastered that bearing failures in 
steam turbines are seldom encoun- 
tered. The adaptation of the circu- 
lating system, employing the highest 
grade, clean oil for the lubrication of 
the steam turbine, is an outstanding 
example of what can be expected in 
the lubrication of machines in gen- 
eral when properly designed to take 
full advantage of the science of lu- 
brication. 

In the earlier designs of steam tur- 
bines and with the quality of oil then 
available, it was common practice to 
change oils every six months to a 
year, or slightly more; whereas, to- 
day many of our turbines have been 
operating for fifteen years or more 
on the same oil which is still in per- 
fect condition. Water and abrasives, 
either dust, dirt, fly ash, iron oxide, 
etc., are the contaminants which op- 
erators watch and hold to within lim- 
its consistent with the best operating 
practice. 

In the modern turbine oiling sys- 
tem, a copious quantity of oil is sup- 
plied to the bearings which provides 
lubrication and carries away trans- 
mitted heat or heat generated within 
the bearing. Heat exchangers or oil 
coolers serve to hold oil temperatures 
within definite limits. Temperature 
control of lubricating oils is all-im- 
portant when we realize the rate of 
oxidation doubles with each 18 F rise 
in temperature, say above 140 F. Our 
modern lubricating oils plus the oxi- 
dation inhibitor are remarkably stable 


atures approximating 140 F as com- 
pared to temperatures of 185-200 F. 

The hazards in turbine operation 
presented by corrosion in the oiling 
system during the past few years 
have become recognized and widely 
discussed. To improve this hazardous 
condition, turbine oils containing so- 
called “rust inhibitors,’’ to minimize 
the tendency of entrained water to 
corrode the surfaces of the metal with 
which it comes in contact, are now 
generally offered by major refiners. 

Oils containing rust inhibitors have 


proven their value, particularly in 
starting up new installations where 
water contamination may be encoun- 
tered. Rust inhibitors and their action 
may vary slightly from one refiner 
to another; but, in general, the so- 
called “plating type” of rust inhibitor 
appears to be the most promising. In 
this type of rust inhibitor, polar com- 
pounds which have a preferential wet- 
ting power for metal over water are 
added (not chemically combined) to 
the oil; and, when circulated through- 
out the system, precipitate or plate 
out on the surface of the metal, form- 
ing a film which prevents water from 
coming in contact with the metal and 
subsequent corrosion. Unfortunately, 
the most effective rust inhibitors em- 
ployed to date impair other desirable 
properties in an oil, particularly its 
ability to quickly drop entrained 
water, usually apparent by increase 
in steam emulsion number. 

The use of oils containing rust in- 
hibitors is new but is increasing, and 
no one can predict its ultimate value 
or what improvements petroleum 
technologists may be able to accom- 
plish in overcoming any objectionable 


(Continued on page 130) 


Fig. 2. Honan-Crane purifier installed on a 400-hp Chicago Pneumatic 
4-cycle Diesél at Armstrong Paint Co., Cleveland, O. Four purifiers con- 
nected to Diesels at this plant. Prior to installation of this equipment, 
oil was changed every 500 hr. Now they use same oil, save 25 per cent 


or resistant to oxidation at temper- on lubricating costs; maintenance simplified 
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Corrosion in 
Vertical Turbine Pumps: 


By T. E. LARSON Chemist, State of Illinois, State Water Survey Diviion 





Dependence of Illinois municipalities 
and industries upon well water. 
Schemes for meeting recession of wa- 
ter levels. 

Why corrosion of deep well pumps 
is expected. 

Galvanic action, a principal cause of 
corrosion, is explained. 

Certain pump parts, vulnerable to 
corrosive attack of COz, are listed. 
Stray currents and cathodic protec- 
tion treated briefly. 

Protective coatings listed. 


Use of acid for removing deposits in 
pumps explained. 





— 360 million gallons of 
water are pumped per day from 
some 3000 wells for about 1300 mu- 
nicipalities and industries in Illinois. 
A high proportion of these wells are 
equipped with turbine pumps. Within 
a 25 mile radius of Chicago there are 
about 500 municipal and industr‘al tur- 
bine pumps supplying about 85 mgd. 
About 275 of these turbine pumps 
supply about 70 mgd from wells pene- 
trating the deep sandstones. 


~ *From a paper presented before the Na- 
tional Association of Vertical Turbine 
Pump Manufacturers. 


With non-pumping water levels re- 
ceding in these wells as rapidly as 8 
ft and in some cases 20 ft per year, it 
is not surprising to find that pump set- 
tings for these 275 pumps range as 
follows: 

10 per cent 200 ft and less 
30 per cent 201-300 ft 
30 per cent 301-400 ft 
25 per cent 401-500 ft 
5 per cent 501-600 ft 
The capacities of these pumps range 
from 50 to 2000 gpm. 

By virtue of these settings the cost 
of pulling these pumps and the cost 
of replacing column pipe, shaft, and 
shaft tube is an item that can often 
amount to $6000 per replacement. A 
little added cost for initial pipe pro- 
tection can multiply the life to this 
portion of the installation several 
fold. 

Water Level Recession 

The observed water level recession 
in these wells will necessarily result 
in lower settings for nearly all pumps 
in the near future. Conservation will 
slow up the rate of recession, but 
nothing can avert the eventual ap- 
proach to one or more of the follow- 
ing alternatives: 

1. Lower pump settings limited by 
the efficiency of pumps for the 
present well bore diameters and 
relative economics of water from 
another source. 


2.Use of surface water, lake or 
treated river water. 


3. Recharge of water-bearing strata 
using cold water for recharge and 
withdrawing same in summer. 
This would of necessity be a co- 
operative measure, and the fea- 
siblity may be open to serious 
question. 

. Use of warm water from greater 
depths for limited specific pur- 
poses. 


Extreme conservation methods 
would force prospective and some es- 
tablished industries to resort to one 
of the last three alternatives. Since 
the best definition of “conservation” 
is “intelligent use” it would appear 
that the water users in a critical area 
organize and promote their own con- 
servation methods, exchange data and 
information and utilize the available 
but not generally well-known factual 
data and methods for “intelligent 
use.” 


At many of these installations the 
quality of the water is such that cor- 
rosion can be expected. Although as 
a general rule water quality does not 
play a serious role unless the miner- 
alization is greater than 700 ppm, it 
is not unusual to find that waters of 
2000 to 3000 ppm mineral content are 
used. 

At the present time is is a rarity to 
find a pump re- 
moved from a well 
in this vicinity that 
has not been sub- 
ject to corrosion to 
some extent. 

A recent inspec- 
tion of 11 deep well 
turbine units aban- 
doned by the C. M. 
& St. P.& P. R.R. 
showed that 7 were 
abandoned due to 


Fig. 1. This chart indi- 
cates the effect of wa- 
ter quality on galvanic 
action and also on gen- 
eral corrosion which 
may result from con- 
tact of mineralized wa- 
ter with any piece of 
steel or cast iron 
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corrosion, two due to sand erosion, 
one due to obsolescence and one was 
apparently as good as new. These 
pumps had been removed from wells 
geographically distributed over the 
midwest. This would indicate that the 
pump corrosion problem is not local. 

In order that some confusion be re- 
moved from the question of corrosion 
of pumps, it is desirable to distinguish 
and recognize some four different 
types of attack. These four types are 
distinct and separate from mechani- 
cal erosion. 


Corrosion Due to Galvanic Action 

Galvanic action is recognized by the 
concentrated corrosion of one metal 
in contact with and in close proximity 
to another. Who has not seen the pit- 
ting that takes place on the exposed 
common steel shaft between two 
bronze impellers? A knowledge of 
the metals and alloys used in the con- 
struction of the pump is helpful in de- 
termining whether galvanic action 
could take place or not and therefore 
constitute a possible cause for the ob- 
served attack. 

The rate of galvanic attack is in 
proportion to the relative exposed 
area of the cathodic metal to the ex- 
posed anodic area. It is also in pro- 
portion to the conductivity of the 
water which in turn is dependent on 
the total mineral content of the water. 

Chart (Fig. 1) indicates the effect 
of water quality on galvanic action 
and also on general corrosion as may 
result from contact of mineralized 
water with any piece of steel or cast 
iron. Since the original publication of 
this curve nearly all of the points 
greatly distant from the curve have 
been explained by stray currents or 
by a high gas content. 

One effect of dis- 
solved oxygen is to 
decrease _ polariza- 
tion or to increase 
the potential differ- 
ence of the force 
driving galvanic 
current from the 
anode to the cath- 
ode. In other cases 
particularly with 
some hard waters 


Fig. 2. The chart at the 
right shows the history 
of pump replacements 
in seven wells used by 
an industry whose 
property is overrun by 
stray currents from 
theif operating ma- 
chinery 
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it is recognized that dissolved oxygen 
can help to reduce corrosion by as- 
sisting in maintaining both a calcium 
carbonate and iron oxide film or 
coating. 


Increasing the relative velocity be- 
tween the water and the metal by 
increasing the motor speed is gener- 
ally believed to cause an increase in 
the corrosion rate. It is again recog- 
nized that under specific conditions of 
protective action (polarization) the 
reverse condition may exist. It has 
often been demonstrated that an idle 
pump corrodes faster than one in use. 
The use of bronze bowls with bronze 
impellers eliminates the possibility of 
galvanic action between impellers and 
bowls. 

Galvanic action can also be en- 
hanced by a situation where two gal- 
vanic cells are set up in series in the 
installation. Such a situation exists 
where bronze impellers are used with 
cast-iron bowls and at the same time 
copper-alloy bearing-retainers are 
used with a water lubricated steel 
shaft or in the instance of oil lubri- 
cated pumps where bronze impellers 
are used with cast-iron bowls and 
water is permitted to enter the in- 
closure tube above the bowls and in 
contact with the bronze bearings and 
steel shaft. 

It is obvious in these cases that cur- 
rent will flow from the iron impeller 
seats through the water to the bronze 
impellers and up the shaft to the 
bearings where it will leave the shaft 
through the water to the bearing re- 
tainers or to the bearings and down 
the column pipe or the inclosure tube 
to the bowls.—A vicious cycle. It 
would be difficult to reverse one of 
the cells to exactly counteract the 


BR. BOWLS, 


COLUMN PIPE SE 


BR.BOWLS, 


C.1. BOWLS, NO COATING 


other and without inaugurating a con- 
centrated attack at another point. 
There is considerable room for ar- 
gument when any discussion on gal- 
vanic action takes place. Although the 
fundamental theories have been pretty 
well developed, the practical applica- 
tion of these theories is often obscure 
and requires considerable experimen- 
tation on the actual finished product. 


Water line corrosion is also com- 
mon and due to the existence of what 
is commonly called the oxygen con- 
centration cell. It is adequately de- 
scribed in many textbooks. The ob- 
vious simple remedy is paint or some 
other good protective coating. 


When COz Causes Corrosion 

Carbon dioxide corrosion is that 
which takes place at the high pres- 
sure points in the pump bowls and 
inside the column pipe and outside 
the shaft tube. Cavitation is distin- 
guished from this corrosion by the 
fact that it takes place at the low 
pressure points on the impellers. This 
carbon dioxide corrosion is recognized 
by the occurrence of noticeable pit- 
ting at certain points on the guide 
vanes in the bowls and in the column 
pipe and on the shaft tube particu- 
larly just above the bowls and to a 
lesser extent just above the spiders. 


It may be suggested that this is 
caused by the release of gas bubbles 
in the water at low pressure points 
on the underside of the impellers and 
possibly at the entrance to the suc- 
tion pipe. This can happen particu- 
larly if rough edges are present. These 
gas bubbles are composed of nitro- 
gen, water vapor and carbon dioxide 
and can be expected to form in any 

(Continued on page 109) 
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A New Protective Device 
for the Series Capacitor 





By R. E. MARBURY and J. B. OWENS Westinghouse Electric Corporation, East Pittsburgh, Pa. 


CAPACITOR connected in series 

with an electrical circuit im- 
proves its voltage regulation by in- 
serting a negative reactance which in 
effect cancels all or part of the in- 
ductive reactance of the circuit. Such 
a capacitor is called a Series Capaci- 
tor. A Series Capacitor Installation 
consists of a bank of capacitors con- 
nected in series with each phase of a 
transmission or distribution line, each 
bank having the reactance necessary 
to cancel the desired portion of the 
phase reactance and designed to han- 
dle the maximum continuous and 
momentary line currents. 

Capacitors may be subjected for 
brief periods to twice their rated volt- 
age without damage to the dielectric; 
therefore, series capacitors may be 
allowed to handle momentary cur- 
rents which are twice their continu- 
ous current rating. However, in most 
circuits to which series capacitors are 
applied the currents which flow dur- 
ing fault conditions are considerably 
more than twice the maximum work- 
ing current. For this reason it is nec- 
essary either to use capacitors with 
a continuous current rating equal to 
one-half the maximum current which 
may flow during a fault or to use a 
voltage limiting device. 

For a given reactance the cost of 
capacitors increases approximately as 
the square of the rated voltage so 
that it is usually much more econom- 
ical to use capacitors whose rating is 
based on the working current and 


limit the voltage which can appear 
across their terminals by means of 
auxiliary apparatus. 


Protective Gaps 


The device used to protect a series 
capacitor during fault conditions must 
not allow the capacitor voltage to 
rise above twice the rated value even 
for a short time. Thus, it must func- 
tion to by-pass the capacitor during 
the first half cycle of fault current. 
A gap is the only device which effec- 
tively meets this requirement. 

The fundamental protected series 
capacitor circuit consists of a series 
capacitor shunted with a gap. If, how- 
ever, this is a metallic gap which has 
a high are voltage and a restriking 
arc, the series capacitor will be sub- 
jected to high currents while the arc 
exists in the gap. Figure 1 shows an 
oscillogram made of the current in a 
33 ohm, 60 cycle series capacitor with 
a shunt gap set to break down at 
3000 v. The gap electrodes were made 
of brass. The normal current of 43 
amp was increased to 100 amp. The 
oscillogram shows the presence of 
high currents in the capacitor after 
the gap breakdown occurred. Such 
high currents cause heating of the 
capacitor and may cause serious dam- 
age. 

The use of a gap having special 
graphite electrodes gives a low arc 
voltage and limits the current flowing 
in the series capacitor leads to a low 
value. Even with graphite electrodes, 
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however, the arc will be moved out 
of the space between the electrodes 
by magnetic forces, thermal air cur- 
rents, and random air currents unless 
special precautions are taken in the 
gap design. 

Figure 2 shows the cross section of 
a special type of gap the authors have 
developed to insure a stable arc with 
a low arc voltage. The arc occurs 
between the surfaces A and B and is 
shielded from air currents by the up- 
per electrode. Magnetic forces pro- 
duced by the current traveling ra- 
dially through the upper electrode are 
in such a direction as to keep the arc 
in the gap. Gaps of this design have 
been tested at currents up to 5000 
amp for one second and sustained no 
damage. The arc remained between 
the gap faces at all currents, and 
there was no tendency for the arc to 
wander down the sides of the lower 
electrode. Figure 3 shows the results 
of a test using this new gap on the 
same circuit as that used for Fig. 1. 

As the spacing of a gap is de- 
creased, the variation in breakdown 
voltage on successive operations be- 
comes greater. For dependable oper- 
ation a gap should be adjusted to 
break down at not less than 3000 v. 
Since the gap must function depend- 
ably at no more than twice the rated 
capacitor voltage, it cannot be used 
to protect a capacitor rated at less 
than 1500 v unless an auxiliary means 
is provided to ionize the gap when 
the capacitor voltage reaches twice 
the rated value. 

Figure 4 shows a diagram of a gap- 
protected capacitor with a continuous 
voltage rating of less than 1500 v. A 
step-up autotransformer is used to 





Fig. 1, left: Oscillo- 
gram showing oper- 
ation of a conven- 
tional gap protect- 
ing a 33 ohm, 60 
cycle, 1410 v series 
capacitor on a 100 
amp fault 
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Fig. 2, right: Cross 
section of a new gap 
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New device described in this paper by the authors before the American Institute of Electrical Engji- 


neers provides superior protection of series capacitors from high voltage surges. The equipment in- 


volves a new type of arc gap and a thermally operated by-pass switch for automatically by-passing 


the gap and the series-capacitor and for removing the by-pass after the fault has entirely cleared — 


increase a voltage obtained across the 
series capacitor to a level such that 
the auxiliary gap will break down 
when the voltage on the series capaci- 
tor is twice the rated value. The 
breakdown of the auxiliary gap al- 
lows the small auxiliary capacitor to 
discharge into a raido frequency 
choke which is in series with the 
main power gap. This discharge 
causes a high frequency voltage to 
appear across the choke. Since the 
series capacitor has a low impedance 
at this frequency, the voltage appears 
across the power gap causing it to 
break down and pass power current. 

A simple gap-protected series ca- 
pacitor is a satisfactory installation 
provided no fault is.of sufficient dura- 
tion that the heat generated by the 
arc will damage the gap and provided 
the arc in the gap will go out when 
the line current drops to normal. 
Such conditions may exist on low 
voltage circuits. Usually, however, 
some special means must be em- 
ployed to extinguish the arc in the 
gap. 

Magnetic Contactors for By-Passing 

Series capacitor protective devices 
made in the past have utilized gap 
current to initiate the closing of a 
magnetic contactor which by-passes 
the capacitor and gap to extinguish 
the arc. Such an arrangement is 
shown in Fig. 5. The capacitor clos- 
ing coil is placed in series with the 
gap so that when the gap breaks 
down the current flowing through the 


gap will cause the contactor to close. 
The contacts are connected to shunt 
the gap and all but a small portion 
of the closing coil. The number of 
turns remaining in the circuit is suf- 
ficient to cause the contacts to re- 
main closed until the current in the 
line drops to normal. Thus, the arc 
exists in the gap only for the time re- 
quired for the contactor to close, and 
the contactor shunts the capacitor for 
the duration of the fault. 

The magnetic contactor provides 
adequate protection of the gap in a 


gap-protected series capacitor; how- | 


ever, a special and expensive con- 
tactor must be designed and built for 
each application. The size of the op- 
erating coil must be adjusted for each 
equipment so that the contactor will 
pick up at twice the rated capacitor 
current and drop out when the cur- 
rent drops to the rated value. The 
coil must be designed to withstand 
the steep wave front surge imposed 
upon it when the gap breaks down 
and the stored energy of the capacitor 
is discharged into the coil. In addi- 
tion to stressing the coil, this surge 
also causes the contactor to accelerate 
very rapidly so that its contacts are 
closed while the capacitor discharge 
current is still high. This imposes 
severe duty on the contacts, and they 
must be carefully designed to prevent 
welding or excessive burning. 


New By-Passing Switch 


To overcome the difficulties en- 
countered in the use of magnetic con- 
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Fig. 3, left: Oscillo- 
gram showing oper- 
ation of new gap 
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tactors, the authors set about to de- 
sign a new type of by-pass switch to 
meet the following requirements: 

1. It must close rapidly enough 
to protect the gap from overheating 
during any fault up to 2500 amp. 

2. It should have sufficient time 
delay on closing in order that any 
capacitor bank up to 180 kva at 230 
to 2400 v would be substantially dis- 
charged through the gap before the 
contacts engaged. 

3. The motor element must not 
be damaged by the maximum com- 
bined fault current and capacitor dis- 
charge current. 

4. It must have sufficient time de- 
lay on opening to allow a fault to be 
cleared by the line breakers so that 
no holding arrangement is required. 

The switch developed for this 
purpose is a thermally actuated tog- 
gle switch which has quick-make and 
quick-break action and is connected 
as shown in Figure 6. The bellows is 
evacuated and charged with a small 
quantity of a liquid having a low 
vapor pressure at any ambient tem- 
perature which may be encountered 
in service. At such temperature the 
bellows remains collapsed because of 
external atmospheric pressure. When 
mounted in the switch, it is stretched 
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Fig. 6. Series capacitor protective device 
using thermal switch 





to the normal length and exerts a 
pull more than sufficient to open the 
switch mechanism. When gap current 
passes through the walls of the bel- 
lows, heating occurs which changes 
- the vapor pressure of the enclosed 
liquid. Continued heating causes the 
vapor to exert a pressure sufficient to 
actuate the toggle mechanism caus- 
ing the switch to close. Figure 7 is an 
oscillogram showing the gap and 
switch operation in protecting a 16 
ohm, 60 cycle series capacitor during 
a 2000 amp fault. 


Results of Cooling 

The closing of the switch by-passes 
the entire series capacitor and thus 
terminates the flow of gap current 
and allows the bellows to start cool- 
ing. Cooling causes the vapor to re- 
condense, and the resulting differ- 
ential pressure reopens the switch and 
restores the series capacitor to serv- 
ice. 

The gap may be allowed to reach a 
temperature of 250 C with no risk 
of damage. Figure 8 shows the time- 
current characteristics of the gap 
shown in Fig. 2 based on an attained 
temperature of 250 C on the top cast- 
ing and also shows the time required 
for the switch to close for the same 
currents. From this it is seen that 
the switch meets the first require- 
ment of protecting the gap for all cur- 
rents in the operating range. The 
tests from which these data were pro- 
cured were made at an ambient of 
25 C, however, the gap and switch 
combination is temperature compen- 
sating, and adequate protection is 
obtained throughout the operating 
temperature range. At high ambient 
temperatures the gap reaches the 
maximum permissible temperature in 
a shorter time, but the switch closes 
more rapidly. At low ambients the 
switch operates more slowly, but the 
gap requires longer to reach the tem- 
perature limit. Temperatures below 
the freezing point of the enclosed 
liquid do not damage the bellows be- 
cause of its flexible nature and be- 
cause the quantity of liquid is very 
small. Operations at ambients below 
freezing do not take appreciably 
longer than those above freezing since 
the heat of fusion of the liquid is 
small compared to the total heat 
input required to raise the bellows to 
the operating temperature. 

The motor element in the new 
switch is essentially self-protecting 


since the switch operates to stop the 
current flow in the bellows when it 
reaches a certain temperature. High 
currents simply cause the switch to 
operate more quickly. The switch 
shown has been tested with fault cur- 
rents of 2500 amp and capacitor dis- 
charge currents of 100,000 amp and 
sustained no damage. 

The opening time of the switch 
varies from two to five minutes over 
the ambient temperature range of 
—20 C to +50 C. Thus any fault will 
be cleared by the line breaker before 
the switch opens to restore the capac- 
itor to service. An arcing ground 
on the system cannot cause operation 
of the switch more often than once 
every two minutes so that heating in 
capacitor caused by discharge through 
the gap cannot be cumulative and 
cause damage. 

Method of Installation 

Figure 6 is the diagram of a high 
voltage (above 1500 v) series capac- 
itor with short circuit protection. 
Figure 9 shows the low voltage equip- 
ment. In either case the complete 
assembly of equipment for each phase 
is mounted on a platform which is 
insulated from ground for the line-to- 
ground voltage. Outdoor type capaci- 
tor units are used, and the protective 
equipment is housed in a weather- 
proof steel housing with one entrance 
bushing. A stud on the housing serves 
as the other terminal. Disconnect 
switches are provided to by-pass and 
isolate the capacitor for inspection 
and maintenance. 

Operating Limits 

During momentary overloads, such 
as might be caused by motor starting 
or the operation of a resistance weld- 
ing machine, the series capacitor rated 
current may be exceeded, and it is 
not intended that the short circuit 
protective device should operate at 
such times. The breakdown voltage 
of the protective gap is subject to 
variation with temperature, humidity, 
condition of electrode surfaces, and 


rate of rise of the applied voltage. To 
allow for these variations, the gap 
is set to positively break down at 
200 per cent of the rated voltages 
and. never to break down at 150 per 
cent of the rated voltage. Therefore, 
it is important that the momentary 
current peaks never exceed 150 per 
cent of the continuous current rating 
of the capacitor. In some cases the 
current peaks will considerably ex- 
ceed the normal sustained current. 
In these cases it is necessary to use 
a capacitor with a sufficiently high 
current rating that it will never be 
exceeded by more than 50 per cent 
even though the capacitor will run 
most of the time with less than rated 
current. 
Other Types of Protection 

A series capacitor will be damaged 
by continuous operation at more than 
110 per cent of its rated current. The 
short circuit protective device may 
not function at less than 200 per cent 
of rated current; therefore, it is some- 
times desirable to provide overload 
as well as short circuit protection. 


‘The overload protective device should 


have an inverse time-current char- 
acteristic which can be coordinated 
with that of the capacitor to allow 
momentary but not continuous over- 
loads. The bellows operated switch 
is ideal for this purpose. It is only 
necessary to connect a bellows of 
the proper current rating in series 
with the capacitor and to connect the 
switch to shunt the capacitor and 
bellows. 
Dielectric Failure Protection 

Still another type of protection that 
is sometimes used for series capaci- 
tors is dielectric failure protection. 
This is a means of detecting a failure 
in the working insulation of a capaci- 
tor unit in a capacitor assembly. In 
an unfused capacitor bank a short 
circuited capacitor unit may sustain 
an internal arc which will cause gas 
to be generated in the unit. Con- 
tinued operation will cause the pres- 
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sure to reach a value which will rup- 
ture the case and possibly cause dam- 
age to other units and equipment. If 
the units are equipped with individ- 
ual fuses, a fuse operation to remove 
a faulty unit increases the reactance 
of the bank and continued operation 
at the rated current of the original 
bank will subject the remaining units 
to overvoltage. The by-pass switch 
used in a protective device for dielec- 
tric failure protection is a spring 
biased to the closed position and 
latched in the open position. A mag- 
netic device is used to trip the latch 
when the currents become unequal 
in two equal branches of the capac- 
itor bank. Each phase of the series 
capacitor bank is divided into two 
equal branches through one winding 
of a special current transformer. No 
voltage is induced in the secondary 
winding until the two currents be- 
come unequal as a result of the short 
circuit in one of the capacitor units 
or a removal of one or more units 
bu operation of individual fuses. 
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Fig. 8. Time-current characteristics of gap 
and switch 





SCIENCE'S WATERLOO? 
(Continued from page 69) 


possible to determine the extent of 
duplication or the number of ideas 
that have stagnated until the scien- 
tific documents and publications of 
the nation are analyzed. 

At the Naval Ordnance Laboratory 
we have attempted to analyze a por- 
tion of the data compiled during the 
war years. The difficulties encoun- 
tered have been almost insurmount- 
able. The major problem has been 
that of finding suitable technical per- 
sonnel of the right calibre and tem- 
perament to tackle this kind of job. 
In general, trained scientists do not 
like desk work, as they feel research 
belongs more to the laboratory than 
the library. Secondly the nomencla- 
ture now being used in modern sci- 
ence is extremely complex and con- 
fusing. The terms found are clear 
only to those intimately associated 
with a specialized field, but the choice 
of suitable subject headings causes 
the real headache. 


Missing an Enormous Amount 

Scientific documents are being pub- 
lished today at a rate that not one 
scientist in fifty fully appreciates. 
This does not imply that scientists 
are negligent, but for security reasons 
and because of inadequate library 
facilities, they consequently remain 
unaware of the existence of these 
documents. In our library we have, 
in addition to our books, some 22,000 
documents, many of which are ex- 
tremely important. We feel that we 
have done a fairly good job of col- 
lecting considering the length of time 
that we have been organized. But 
we—like every scientific library—are 
missing an enormous amount of ma- 
terial which will be regretted bitterly 
in the future. 

Scientific libraries are in an ex- 
tremely bad position today. Our sins 
of not completely cataloging informa- 
tion as it has come to us are catch- 
ing up with us. Even now we operate 
at least 75 per cent from memory, 
and when our memory fails, we will 
be in an infinitely worse condition. 
If we forget about Strong’s book con- 
taining data on glassblowing, we may 
expect never to find it again. 


Do We Want Progress? 

Science continues to progress, but 
how long can it endure when many 
of the basic concepts are being buried? 
If immediate action is not taken, de- 
vices will be invented, and before 
they are even completed—if the re- 
ports describing them are turned over 
to the customary files—the details 
will be swallowed up, never again 
to be found until a slow page by page 
search is made. Time and again we 
are asked for reports or documents 
“about an inch thick with a blue cover 
that has a chapter showing a phano- 


‘tron circuit.” The scientist has for- 


gotten the title, but a basic idea is 
buried in the report. What are we 
to do? 


First of all we must ask ourselves 
whether or not we want science to 
continue to progress at the rate it has 
in the past twenty years. If so, we. 
must do something about the analysis 
of scientific information. 


Librarians Must Have Scientific Knowledge 

This starts with colleges and uni- 
versities. Facilities and courses for 
training technical librarians must be 
established in the schools of the coun- 
try. Librarians must become more 
than very well versed in the basic 
fundamental sciences such as physics, 
mathematics, chemistry, and biology. 
They must also be trained in library 
service. There are many technical 
librarians who today are familiar with 
thousands of scientific words, but do 
not have the slightest idea as to their 
meaning. Librarians, to work in the 
scientific field, must have a basic 
knowledge of science. Further, tech- 
nical librarians must be trained in 
sufficient quantity to do the job, which 
means that we must encourage stu- 
dents to pursue this vocation. 

Next, science itself must adopt a 
basic scientific language. There is no 
reason why an identical item should 
be known under fifteen different 
names, as is now the case. 

And last of all, the time inevitably 
must come when we go back and 
analyze the scientific literature ac- 
cumulated through the years. Cov- 
ered with an accumulation of dust are 
books published in the middle 1700’s 
that describe ideas that could be head- 
lines, five years from now. 

If these things are done, science 
can continue to progress; if we do 
not act, science will also continue to 
progress up to a certain point, but a 
stalemate is sure to follow. That time 
is not too far away. We must act now. 
The very foundations of science are 
in dire jeopardy when a condition 
exists which permits the loss of funda- 
mental concepts. 


ELECTRICAL EXPOSITION 
GAINS HEADWAY 


Strong interest and substantial sup- 
port rapidly developed following an- 
nouncement of the Electrical Engi- 
neering Exposition, to be held in New 
York, January 27-31 next, concur- 
rently with the Winter Convention 
of the American Institute of Electri- 
cal Engineers. 

The Exposition will assemble under 
one roof the newest developments in 
electrical equipment for the genera- 
tion, transmission, distribution and 
utilization of electrical energy. It is 
designed to be of special benefit to 
engineers and operating men who are 
responsible for the design, construc- 
tion and operation of large electrical 
installations, including light and 
power company engineers, engineers 
associated with electrified railroad 
operations, operators of large indus- 
trial plants with major electrification 
problems, communications as related 
to telephone and telegraph lines, con- 
sulting engineers and executives in- 
terested in the construction and man- 
agement of electrical properties. 
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‘Modernizing the Coal-Handling 
Control at Philo—Ii 


By A. H. BEILER Electrical Engineering Division, American Gas & Electric Service Corp. 





ITH THE INSTALLATION of 

the two 100,000-kw turbo-gen- 
erators, the original coal handling 
capacity of 500 tons of coal per hour 
was increased to 750 tons per hour. 
Additional conveyors were added to 
provide a number of alternate sources 
of the coal supply, crusher capacity 
was increased and conveyors added 
over the new bunkers in the station. 
A car dumper was installed which 
bodily inverts a railroad coal car and 
dumps its contents into a hopper. 

Enlarged Facilities 

Figure 3 (repeated from Part I, 
August issue) is a diagrammatic lay- 
out of the present system. Coal takes 
the following route to the plant: 

Coal Feeders 1AF and 1BF, Con- 
veyors 1, 2, 3, 4, 5, 4%, 9-and 40. 
Inside the plant a coal tripper on Con- 
veyor 10 intercepts this coal to de- 
posit it on Conveyors 11, 12, 13, or 14. 
(All the older conveyors were renum- 
bered when the additional facilities 
were installed.) Conveyor 14 deposits 
the coal onto traveling Conveyor 15 
which distributes it to the bunkers 
supplying the boilers for the two 100,- 
000-kw turbo-generators. Conveyors 
11, 12, and 13 and the associated coal 
trippers deposit coal into the bunkers 
supplying the older boilers. Convey- 
ors 10, 12 and 13 have motorized coal 


trippers; that for Conveyor 11 is op- 
erated mechanically from the belt 
itself. 

Screw Feeders 2AF and 2BF take 
the coal from the car dumper hopper 
and deposit it onto Conveyor 2. 

Another supply of coal arrives over 
the two pan conveyors PCW1 and 
PCW2 receiving coal from a track 
hopper by means of screw feeders 
PCWIF and PCW2F. 

Coal can be taken from still another 
track hopper by Feeders 8AF and 
8BF to Conveyor 8 and thence on to 
Conveyor 9 and so into the plant. 

A number of coal screens, crushers 
and magnetic pulleys condition the 
coal en route so as to make it suitable 
for reception by the pulverizer mills. 


A number of conveyors were motor- 
ized on the gantry crane. Previously 
the tripper which intercepted the coal 
from Conveyor 7 for dumping to stor- 
age deposited the coal on to a cross 
conveyor, 6, mechanically driven by 
Conveyor 7 (originally called Con- 
veyor 1). This cross conveyor was 
reversible so that coal could be taken 
away from the northbound Conveyor 
No. 7 to either an eastern or western 
storage pile. The dumped coal thus 
formed two cones with their apexes 
under the ends of the cross conveyor. 


By shortening this conveyor and 
mounting it on a movable carriage, 
the discharge point could be moved 
over the entire transverse distance to 
form what were in effect an infinite 
number of cones, thus making it un- 
necessary to enlist other facilities to 
smooth out the storage piles. A re- 
versible 7% hp de motor was installed 
to drive Conveyor 6 and a 3 hp motor 
to drive its carriage. 


The coal from storage is reclaimed 
by two buckets which dump it via a 
hopper onto two pan conveyors mov- 
ing towards each other, and deposit- 
ing their contents on to Conveyor 7 
for delivery to the plant. These two 
pan conveyors were also originally 
driven by Conveyor 7 but were now 
motorized with two 15 hp de motors 
in order to avoid the use of cumber- 
some mechanical interconnections. 


Increased Power Supply Required 

All these additions required a cor- 
responding increase in the power sup- 
ply. The two 2300-440-v transformers, 
which in 1928 had been increased 
from a capacity of 450 to 750 kva, 
were now further increased to 1500 
kva per bank. This required rebuild- 
ing of the 2300 and 440-v connections 
at the transformers and at the 440-v 
bus. A main 440-v feeder was run to 





Fig. 3. Repeated from Part I, August issue. Route diagram of 
coal-handling system installed at Philo at the present time. 
Numbers in circles are motor horsepower 
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While the capacity of the Philo Station of Ohio Power Co. was being increased 5-fold—from 80,000 
kw in 1924 to over 440,000 kw in 1943—the coal-handling system and its control also had to be 
modernized to keep pace ... Part I in the August issue described in detail the original control sys- 
tem, the last word in its time . . . It controlled automatically 10 conveyor and crusher motors and 
other equipment and occupied four sides of the control room. Part II herewith describes in detail the 
operation of the very compact and effective coal-handling system, installed at present using modern 
steel-enclosed contactors and circuit breakers instead of the former open panels. In a quarter of the 
space it controls 32 motors and provides all the au‘omatic sequence and protective operations desired 
.. « Sequence of automatic starting and operation of each item explained. 


the south end of the plant where most 
of the new conveyor motors were con- 
centrated. 

The gaping wounds left in the old 
control panels, the open contactors, 
battle-scarred from years of service, 
and the increased importance of the 
coal handling facilities in so large a 
plant, finally led to the decision that 
it would be wiser to replace this haz- 
ardous equipment by modern steel- 
enclosed, electrically-operated air cir- 
cuit breakers and combination across- 
the-line magnetic starters and man- 
ually-operated air circuit breakers. 
These last are particularly convenient 
for motor control and are priced at- 
tractively because of quantity produc- 
tion by many of the large control 
manufacturers. 

In the original design there was no 
adequate short-circuit protection in 
case of 440-v bus or feeder trouble. 
It was necessary to open the 2300-v 
transformer breaker to clear a 440-v 
short circuit. There had been rumors, 
probably exaggerated, that during 
times when a crusher “plugged up,” 
its primary contactor jumped off the 
panel and did wilfully and with malice 
aforethought threaten bodily injury to 
the attendant; therefore remedial 
measures were clearly indicated. By 


could be obtained against motor over- 
load, feeder short circuit, and damage 
to personnel. The circuit breaker also 
served as a convenient disconnecting 
device for the contactor. 
Modern Circuit Breakers 

For ratings in excess of about 100 
hp and for moderate short-circuit duty, 
it is more economical to install an 


electrically-operated circuit breaker 
than a combination magnetic switch 
and manually-operated air circuit 
breaker and this was done at Philo 
for the large motors. Assurances were 
received from the circuit breaker 
manufacturer that his devices would 
stand up under the fairly frequent 
service required in conveyor opera- 


Fig. 4. Repeated from Part I, August issue. Coal-handling control equipment now in 

operation at Philo Station. The steel-enclosed contactors and circuit breakers directly 

control 20 motors and indirectly control 12 additional motors. Note route diagram on 
master panel at upper right. Compare with Fig. 1, Part I. August issue 


installing combination circuit break- 
ers and magnetic starters, each pair 
in its own safety enclosure, protection 





Fig. 7. One-line electrical diagram show- 

ing connection of the various units of the 

coal-handling system now in operaiion at 
Philo 
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Fig. 8. View of the construction work during 


tion. Experience confirmed this. There 
has been no excessive maintenance 
when operating the electrically-op- 
erated circuit breakers on the average 
of ten times per day. 

These circuit breakers have the 
usual dual overload features for short 
circuit and overload protection. A 
slight disadvantage in their use was 
the fact that both of these overload 
attachments are mechanically direct- 
acting to trip the circuit breaker, 
whereas, for sequence interlocking, it 
is frequently desirable that the over- 
load devices open an electrical control 
circuit. Where such operation was 
absolutely necessary, additional tem- 
perature overload relays with circuit 
opening contacts were used, and the 
corresponding device in the circuit 
breaker made inoperative. 


Construction of New Control System 

The photograph, Fig. 8, was taken 
during the transition from the old, 
open slate panels to the new enclosed 
gear and Fig. 4 shows the finally-as- 
sembled control. The eight motors for 
conveyors 1 to 4 have their control 
contactors mounted near the south 
end of the conveying system which is 
ever 1300 ft from the equipment 
shown in Fig. 4. The route diagram 
is clearly indicated on the upper sec- 
tion of the master panel on the ex- 
treme right. j 

The main control switch, which was 
originally an open knife switch, has 
been replaced by a safety switch, the 
various by-pass knife switches have 
been replaced by modern switchboard 
type control switches, and standard 
switchboard auxiliary relays are used 
for the master devices. Two of the 
geared motor timing relays used with 
the new control scheme can be seen 
on the bottom section of the master 
panel. The long boxes enclose combi- 


the transition from open to enclosed panels 


nation air circuit breakers and mag- 
netic switches, the shorter ones are 
electrically operated air circuit break- 
ers. The two large boxes second from 
the left are manually-operated feeder 
breakers to control motor groups and 
the large box on the extreme left 
houses a T.P.D.T. switch for selecting 
the main and emergency supply to the 
south coal handling circuit. (See one- 
line diagram, Fig. 7.) The two circuit 
breakers in the fourth column from 
the right have supplementary tem- 
perature overload relays underneath 
them for the additional interlocking 
described previously. A wiring trough 
at the rear of the supporting structure 
carries the control and interlock wires. 

The compactness of this assembly 
carrying the switchgear of 18 motors 
or motor groups and controlling a 
total of 32 motors is to be compared 
with Fig. 1, where twenty 90-in. high 
panels, extending along two sides of 
the room and occupying a space over 
34 ft long, were used to control 10 
motors. 


How the Present System Works 

Figure 9 is an elementary diagram 
of the new automatic control system. 
It appears more complicated than the 
original system because it shows the 
control of 32 motors instead of 10; 
also Fig. 6 (Part I, August issue) 
omitted all primary and accelerating 
contractor coils; whereas, Fig. 9 
shows all the primary contactor coils. 
There are, of course, no accelerating 
contactors in the new system. 

When the control system was 
changed, it was found that the prac- 
tically simultaneous closing of all the 
contactors, even though they operated 
in sequence, sometimes drew so large 
a starting current as to open the 2300- 
v transformer breaker. This was par- 
ticularly evident when starting after 


an emergency shut-down with the 
conveyors carrying coal and the 
crushers full. To avoid this, several 
timing relays were used to delay vari- 
ous sections of the sequence from 
starting until either the conveyor belt 
or crusher had cleared itself of coal 
or the starting current on a number 
of motors had decreased to normal 
running current. 

Present Automatic Sequence Control 

Referring to Fig. 9, pressing the 
“Start” push button energizes master 
relays C1X and C2X, if the route se- 
lector switch is in the “Entire Sys- 
tem” position, all emergency push 
buttons at the crusher are closed and 
the overload relays for the four crush- 
ers, C1A, C1B, C2A, C2B and the two 
screens, S2A and S2B, have their con- 
tacts closed. If all the belt emergency 
push buttons are also closed, two 
geared timing relays, “Conveyor 7 
Timer” and “Cross-Belt Timer,” will 
start timing. 

The closing of master relay, C1X, 
starts crusher motors C1A and C1B 
provided crusher by-pass switch, 
“CH1” is in the “Normal” position. 
Similarly the closing of the master 
relay, C2X starts screen motors, S2A 
and S2B provided the crusher by-pass 
switch “CH2” is in the “Normal” po- 
sition. As soon as the screens start, 
the respective crusher motors, C2A 
and C2B, start. The starting of these 
six motors takes place almost in- 
stantly. 

A small refuse conveyor starts im- 


mediately when either crusher C2A or 


C2B starts. It carries away from the 
conveying system refuse such as shale 
and slate rejected by the coal screens. 
It is not interlocked in any other way 
with the remainder of the system. 

As soon as either of the two crusher 
motors, C2A or C2B starts, interlocks 
on their contactors apply L-1 poten- 
tial to cross-belt auxiliary relay, CBX. 
This can also occur immediately that 
master relay C2X closes, provided 
that the crusher by-pass switch “CH2” 
is in the “by-pass” position. Relay 
CBX does not close, however, until 
the cross-belt timer, “CBT” has fin- 
ished timing. This delay is to insure 
that the crusher motors have cleared 
themselves of coal before any con- 
veyor motors start to deliver an addi- 
tional supply to them. 

Operation of Conveyors 

When the cross-belt timer has com- 
pleted its timing, it closes its contact 
and. the cross-belt auxiliary relay, 
CBX, closes, provided the overload re- 
lays for the 4 cross-belt motors, 11, 
12, 13 and 14, are closed. These 4 
cross-belts are individually controlled 
by push buttons operated by an at- 
tendant stationed near the conveyors 
who starts and stops them as re- 
quired, but their starting is condi- 
tioned on the closing of the cross-belt 
auxiliary relay. At least' one of these 
4 cross-belts must be running before 
the starting sequence can proceed. 
Then Conveyor 10 starts, followed im- 
mediately by Conveyor 9. 
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At Conveyor 9, there is a solenoid- 
operated water valve to wet down 
coal which is to be routed to the older 
stoker-fired boilers. This valve will 
open automatically after Conveyor 9 
starts and is carrying coal. Simply 
opening the valve when Conveyor 9 
starts would cause unnecessary wet- 
ting of the conveyor belt when it was 
not carrying coal. To avoid this, a 
“paddle” switch is inserted in the 
solenoid circuit. The paddle is en- 
gaged by the piled coal on the belt 
and thus the valve is opened only 
when Conveyor 9 is actually moving 
coal. 

Except for the fact that Conveyor 9 
must be running, Conveyor 8, its two 
coal feeders, 8AF and 8BF, and its 
magnetic pulley MG set motor, MG8, 
operate independently of the rest of 
the system since this is a branch line. 
Conveyor 8 can be started from its 
own maintaining contact push button 
provided all emergency push buttons 
along its runway are in the closed po- 
sition. It is necessary that Conveyor 
9 be running to assure that the coal 
which Conveyor 8 delivers to Crusher 
House No. 2 will be taken away. 

The magnetic pulley MG set motor 
and the two coal feeder motors re- 
ceive their power supply from the 
load side of the circuit breaker which 
starts Conveyor 8. Therefore, as soon 
as Conveyor 8 starts, the magnetic 
pulley MP8 becomes excited. 


The Conveyor 8 feeders, 8AF and 
8BF, are driven by variable speed 
wound rotor motors operated from 
drum switches. After Conveyor 8 
starts, the feeder motors can be started 
from these drum switches and op- 
erated at whatever speed is required 
for proper coal delivery. The drums 
have the standard auxiliary contacts 
so that in the first position a circuit is 
completed to close the primary con- 
tactor which then seals itself in. In 
subsequent positions, the drum switch 
no longer controls the primary con- 
tactor. This gives under-voltage pro- 
tection since on loss of voltage the 
primary contactor opens and it is nec- 
essary to return the drum to the off- 
position to start the motor again. 

Returning now froin the branch con- 
veyor, 8, to the main run, Conveyor 7 
starts next. It depends on both Con- 
veyor 9 and its own timer, “7T” in 
order to start. If Conveyor 9 is run- 
ning and the timing relay has com- 
pleted its operation, and with the 
route selector switch in the “Entire 
System” or “From Storage’ positions, 
Conveyor 7 will start. This conveyor 
may be stopped manually by a “Scale 
Reading” switch. Turning the switch 
to the “Scale Reading” position stops 
the coal flow into Crusher House No. 
2 and enables the operators to obtain 
an integrated scale reading of the 
amount of coal that has passed into 
the plant during a pre-determined 


time interval. As soon as the reading 
has been taken, the scale reading 
switch is again turned to normal and 
Conveyor 7 and all conveyors follow- 
ing in the sequence start again. 
Operations to Store Coal 

When coal is to go to storage, none 
of the equipment previously described, 
except crushers C1A and C1B and Con- 
veyor 7 need be operated. The coal 
is taken off Conveyor 7 by the gantry 
crane and dumped into the yard. It 
must first be crushed, however, hence 
the two crushers C1A and C1B must 
be running. To obtain this routing, 
the route selector switch is placed in 
the “To Storage” position. This pre- 
vents relay C2X from becoming ener- 
gized which in turn prevents the start- 
ing of the entire sequence up to Con- 
veyor 7. However, relay C1X stays 
energized and enables crushers C1lA 
and C1B to start. 

The route selector switch in the “To 
Storage” position by-passes the Con- 
veyor 9 interlock in the circuit of Con- 
veyor 7 so that this latter conveyor is 
then dependent only on timing relay, 
7T. Thus it can be seen that in the 
“To Storage” position of the route 
selector switch, crushers C1A and 
C1B start, and then, after Conveyor 
7 Timer has completed its timing, 
Conveyor 7 starts, the balance of the 
system between Conveyor 11 and Con- 
veyor 7 remaining inoperative. 

Proceeding now with the normal 
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operation, when Conveyor 7 starts, it 
starts the magnetic pulley MG set 
motor, MG5. Its generator builds up 
a dc potential and excites the mag- 
netic pulley MP5A and its auxiliary 
magnet MP5B and two under-voltage 
relays, MPX1 and MPX2 connected 
across their respective terminals. It 
is necessary that both of these relays 
are energized and that Conveyor 7 is 
running and then Conveyor 5 starts. 

The two pan conveyor motors, 
PCW1 and PCW2, and their feeders, 
PCW1F and PCW2F, are controlled 
by a single circuit breaker. To close 
it requires that crushers C1A and C1B 
are running and that the overload re- 
lays of the two pan conveyor motors 
are in their normal position. It can 
then be closed from a push button. 
Besides starting the two pan convey- 
ors, the closure of this circuit breaker 
enables the feeder motors to be 
started from their drum switches in 
a manner similar to that of Conveyor 
8 feeders. The pan conveyor feeders 
however, have torque switches in their 
circuit so that overload due to jam- 
ming of coal can be protected against 
mechanically by these devices to sup- 
plement the electrical protection from 
the temperature overload relays. 

The starting of Conveyor 5 also 
starts a timing relay, 5T, which when 
its timing is completed, and provided 
either crusher C1A and C1B is run- 
ning, or both are by-passed, starts 
Conveyor 4. Conveyors 4, 3, 2 and 1 
are provided with local ‘“Hand-Off- 
Automatic” selector switches so that 
their motors can be started independ- 
ently when so required. Conveyor 4 is 
also subject to control by a series of 
emergency push buttons situated 
along the conveyor runs at the “South 
End” of the coal handling system, the 
part which involves Conveyors 1 to 4. 
All the push buttons must be in their 
normal position before Conveyor 4 
can start. 

Simultaneously with the starting of 
Conveyor 4, another relay, 4T, begins 
timing, and after this operation is 
completed, it starts Conveyor 3. Con- 
veyor 3 similarly starts Conveyor 2, 
and the latter in turn starts Conveyor 
1 and also enables the two feeders 
2AF and 2BF to be started from their 
drum switches. Finally Conveyor 1 
enables its feeders 1AF and 1BF to be 
started by their drum switches. This 
completes the normal sequence start- 
ing of the system. 


Withdrawing Coal from Storage 
Operation for the “To Storage” con- 
dition has already been described; for 
operation “From Storage” all the 
conveyors following No. 7 in the se- 
quence need not run. Turning the 
route selector switch to the “From 
Storage” position prevents the mag- 
netic pulley MG set motor, MG5 from 
starting and hence Conveyor 5 and all 

following conveyors cannot start. 
Turning the Crusher House No. 1 
by-pass switch to its “By-Pass” posi- 
tion enables Conveyor 4 to start in- 
dependently of the crushers, C1A and 


C1B. Similarly, turning the Crusher 
House No. 2 by-pass switch to its 
“By-Pass” position enables the cross 
belt auxiliary relay, CBX, to operate 
independently of crushers C2A and 
C2B, so that the cross belts may be 
started. 


Miscellaneous Features 


The motor-driven coal] trippers, 10T, 
12T and 13T operate independently 
of the automatic system. The motors 
are supplied from individual three 
phase trolleys. The reversing con- 
tactors and control push buttons are 
mounted on the tripper and are oper- 
ated by an attendant who either rides 
the tripper or walks alongside it as it 
moves. 

Across the terminals of each motor 
in the automatic sequence there is 
connected a red indicating light and 
these are mounted on a route diagram 
painted on the master panel. The op- 
erator can thus tell at all times which 
motors are in operation. A supple- 
mentary route diagram with lights is 
installed at the South End for the 8 
motors there. 

Trouble had occasionally been ex- 
perienced from coal filling the various 
chutes and hoppers faster than it was 
taken away. To avoid this, paddle 
switches were installed so that when 
the coal rises to a predetermined 
height, the paddle switch closes its 
mercoid contact and energizes an aux- 
iliary relay. Each auxiliary relay has 
two contacts, one to light a lamp and 
a second to energize a common alarm 
bus to operate a horn. This latter at- 
tracts the operator’s attention and the 
lamp indicates at which chute or hop- 
per the obstruction lies. Since the 
conveying system traverses consider- 
able territory, several horns are used. 

When the coal handling system was 
originally installed in 1924, some con- 
cern was felt about the reliability of 
the automatic control equipment and 
an emergency feeder was run to most 
of the motors, to which they could be 
connected by a T. P. D. T. switch 
whenever trouble developed at the 
control panels. Operation over the 
years demonstrated that this feature 
was not a necessity and the later ad- 
ditions do not have it. 

Most of the conveyors have small 
brush cleaners whose function is to 
brush off any coal clinging to the 
under sides of the belts after the con- 
veyors have deposited their coal into 
the assigned hoppers or chutes. They 
are driven by small 1% hp motors 
and start and stop automatically with 
their respective conveyors. However, 
the brushes which are helically 
grooved rollers, have a tendency to 
clog and their use is being discon- 
tinued, 

The coal feeders sometimes also 
clog and reversing switches are pro- 
vided for their motors to correct this 
condition. 

Most of the motors are controlled 


*Electrical World, July 17, 1943, page 54 
(254). 


by contactors. Some of the larger 
ones are controlled by electrically 
operated air circuit breakers but 
these have under-voltage relays con- 
nected so that the closing of a con- 
tact closes the breaker and the open- 
ing of a contact opens it. Thus the 
breaker, although a latched device, 
operates like a contactor. This type 
of operation avoided sequence inter- 
lock complications. The details have 
been omitted from the elementary 
diagram. 
Traveling Conveyor Control 

The traveling conveyor, 15, has a 
novel control scheme previously de- 
scribed in the literature.* There are 
two motors, one to rotate the belt 
and a second to move the entire car- 
riage of the conveyor from bunker 
to bunker. Both motors are on the 
moving carriage, thus necessitating 
trolley wires. Local conditions re- 
quire that the carriage motor be oper- 
ated from push buttons on the car- 
riage while the conveyor motor be op- 
erated external to the carriage. Both 
motors have to be reversed independ- 
ently of one another. To avoid the 
use of two 3-phase trolleys, an in- 
genious arrangement was worked out 
whereby a reversing contactor con- 
trolled the line to a single 3-phase 
trolley. A phase reversal relay and 
the reversing contactor and push but- 
tons for the carriage motor were 
mounted on the carriage itself. Oper- 
ating the push buttons external to the 
carriage to reverse the conveyor belt 
reversed only the belt motor because 
the tendency of the carriage motor 
to also reverse was corrected by the 
phase reversal relay. Reversal of the 
carriage motor was accomplished 
solely by its own reversing contactor 
and push buttons. 





GENERAL COMMENTS 


A sequence interlocking scheme 
‘for a coal-handling system depends 
to a large extent on operating ex- 
perience since it is impossible to 
foresee and provide for all contin- 
gencies. Even the different kinds of 
coal carried sometimes affect this; 
for example, certain kinds of brush 
cleaners work in one plant and not 
in others. Tramp iron sneaking 
through the system during the short 
interval ef time that a belt coasts 
after shut-down may not be inter- 
cepted if the magnetic pulley is de- 
energized too soon. Some unusual 
operating set-up may demonstrate 
that additional interlocks are needed 
to prevent the lavish flow of coal 
through doors and windows like a 
“Sorcerer's Apprentice” fantasy in 
coal instead of water. One plant 
operator may want a system re- 
plete with interlocks and provisions 
against every conceivable kind of 
trouble; another reluctantly yields 
his inclination for dispensing with 
all automatic features, to operating 
exigencies and labor shortages and 
fallibility. But in any case, design- 
ing a coal-handling control system 
is always a fascinating job. 
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ANDREW. w. KRAMER, EDITOR 


ON THE USE OF TOOLS... 


After having mashed my thumb to bits with a 
moderately-sized hammer which any four year old 
should be able to handle with ease and dexterity I 
have just added to my general feeling of ineptness 
by reading “Invisible Worlds to Conquer.” This in- 
teresting article by O. A. Battista in the July issue 
of Steelways tells all regarding the new science of 
Micrurgy. In case there are some others besides 
myself who are not on speaking terms with micrurgy 
let me hasten to say that it is the name given the 
work done by those devilishly ingenious guys who 
use tools so small that an entire kit of them can be 
carried around in an eyedropper. 

It is now possible (says Mr. Battista) to split hairs, 
tamper with the chromosomes in individual life cells, 
pick out and tear apart individual rust particles on a 
metal surface or perform a complete chemical analy- 
sis on a pin point of blood. 

An appraisal of the use of micrurgy in industry 
has been made by Charles Van Brunt of G. E. 

“The composition of a speck of residual matter in 
the bottom of a tiny corrosion pit,” he declared, “of 
the film of gum on a defective bearing, whether an 
electric clock or a turbine; of the faint discoloration 
on the bulb of a vacuum tube: of the smear of dirt 
on a contact; of a trace of process dust in the 
crevices of the windings of a burnt-out motor, deter- 
mined by micrurgy, will usually lead to effective 
measures of correction with a minimum of wasteful 
trial and error.” 

One microspecialist assembled an electromagnet 
by using an extra-fine special needle as the soft iron 
core. He wrapped around this a wire as fine as 
spider’s silk. With it he could remove minute par- 
ticles of iron from crevices on the surface of the 
non-magnetic metal. Micrurgists invariably make 
their own tools—chisels, rakes, hammers, saws, hy- 
podermic needles—to meet the special needs of 
whatever problem is under investigation. Molecular 
layers of oxide films have been removed from sur- 
faces; pure strains of yeast have been produced by 
Picking out a single yeast cell with micrurgical 
tweezers; the nuclei of individual amoeba have been 
removed and studied. 

Sorry, fellow micrurgists, I must stop for repairs 
now. I just caught my finger in the typewriter keys. 
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Maintenance of Industrial 
Electronic Equipment—t 


The information contained in this series of articles is concerned only 
with the preventive maintenance techniques which are designed to 
maintain top efficiency in performance, to minimize unwanted, 
costly interruptions in service, and to eliminate major breakdowns. 
Trouble shooting and repair procedures are contained in the instruc- 
tion book supplied with the apparatus and will not be covered here 


PREPARED BY WESTINGHOUSE ELECTRONICS COMMITTEE 


* the design of electronic equipment 

for industrial use this company has 
taken into consideration the fact that 
the equipment will be called upon to 
operate for long periods of time with- 
out the attention of skilled electronic 
technicians. Therefore, circuits and 
components have been selected which 
will produce rugged, trouble-free ap- 
paratus. Once installed and placed in 
operation, industrial electronic ap- 
paratus will require only preventive 
maintenance to keep it in good op- 
erating condition. 

Preventive maintenance may be de- 
fined as a systematic series of opera- 
tions performed periodically on equip- 
ment in order to prevent breakdown. 
To appreciate the meaning of the 
term “preventive maintenance’”’ it is 
necessary to distinguish between pre- 
ventive maintenance, trouble shooting 
and repair. The primary function of 
preventive maintenance is to prevent 
breakdowns and the consequent neces- 
sity of repairs. In sharp contrast, the 
primary function of trouble shooting 
and repair is to locate and correct the 
existing defects. 


Reason for Preventive Maintenance 
Preventive maintenance procedures 
are designed to: 

1. Protect the equipment from the 
detrimental effects of dirt, dust 
and moisture. 

. Keep the equipment in such con- 
dition as to insure uninterrupted 
operations for the longest possible 
period of time. 

. Maintain the equipment so that it 
will always operate at highest pos- 
sible efficiency. 

. Prolong the useful life of the 
equipment. 


The importance of preventive main- 
tenance cannot be overemphasized. 
It acquires its proper significance 
when it is examined from the point of 
view of equipment utility. Equipment 
must be kept running efficiently if it 
is to serve its purpose. Equipment 
that is improperly maintained will 
rapidly become useless. 


Preventive maintenance prolongs 


the useful life of industrial electronic 
apparatus and contributes to the suc- 
cess of the process or operation in 
which the equipment is employed. 
However, by its very nature, preven- 
tive maintenance requires the whole- 
hearted interest of the personnel as- 
signed to it. Persons charged with this 
responsibility should have a keen ap- 
preciation as to why the work is re- 
quired and how important, even the 
most routine tasks, are to the over-all 
performance of the equipment. 


Precautions During Preventive Mainte- 

nance Operations 

Special safety precautions must be 
observed before and during the appli- 
cation of preventive maintenance pro- 
cedures. Some electronic equipment 
employs high voltages which are dan- 
gerous to human life. Extréme care 
must be taken to assure that all 
power is removed from the apparatus 
before servicing. Discharge capacitors 
with a well insulated ground stick 
before touching them with the bare 
hand. Every effort must be made to 
avoid injury to personnel and equip- 
ment during preventive maintenance 
work. Familiarity with equipment is 
likely to breed carelessness. Pay strict 
attention to every safety measure. 
Death by electrocution awaits the op- 
erator or maintenance man who takes 
chances with high-voltage circuits. 
Careful operators or maintenance men 
make certain that every safety pre- 
caution is taken. 

Parts such as tube envelopes and 
resistor bodies remain very hot for 
several minutes after power has been 
removed from the unit. Some units 
have a temperature so high that very 
painful burns will result if the bare 
skin touches them. A bad burn may 
cause involuntary movement of the 
arm or body which can damage the 
equipment, especially the tubes. If 
work is started immediately after the 
power has been removed from the ap- 
paratus, extreme care is necessary. 

Careful handling of the equipment 
should become a regular habit. Space 
for working on parts, partially cov- 
ered by other parts, should not be 
made by pushing, tugging and moving 


the parts out of the way. Always 
avoid unnecessary strain on wires, 
cables, connections and couplings. 

Tools used inside the apparatus 
frame must be firmly grasped and 
special care must be taken to prevent 
the dropping of pliers, screwdrivers, 
and similar repair tools on breakable 
parts or that nuts, bolts and screws 
are not dropped into transformer 
windings or onto other circuit com- 
ponents which might become short 
circuited. A heavy tool dropped on a 
tube may break the glass envelope or 
shift the position of the internal ele- 
ment. 


Basic Preventive Maintenance Operations 

The actual work performed during 
the application of preventive mainte- 
nance is divided into six types of op- 
erations. These are: Cleaning, In- 
spection, Feeling, Tightening, Adjust- 
ing, Lubricating. 

Keeping the apparatus clean will 
alleviate high-voltage flashovers and 
the resulting damage to parts. Clean- 
ing the apparatus, both inside and out, 
is essential for good operation. Dust 
may be blown from cabinets using 
compressed air, free from moisture 
and at light pressure. Fiber glass fil- 
ters must be cleaned at regular inter- 
vals and replaced when worn or too 
dusty. Periodic cleaning is more fre- 
quent on exposed parts than on those 
which are contained within the cab- 
inet. Inspection may reveal that some 
parts require more frequent cleaning 
than others. If so, these items should 
be attended to on a regular schedule 
before trouble is encountered. 

Inspection is probably the most im- 
portant operation in the preventive 
maintenance program. Careful obser- 
vation is required. A careless observer 
will overlook the obscure evidences of 
defects and abnormalities. Slight ab- 
normalities may not interfere with 
the equipment performance, but these 
are deviations from normal that should 
be discovered early. Valuable time 
and effort can be saved if defects are 
corrected before they lead to major 
breakdowns. Operating personnel 
must make every effort to become 
familiar with the indications of nor- 
mal functioning. In this way, signs of 
mal-functioning will be recognized 
mere readily. | 

Inspection consists in carefully ob- 
serving all parts of the equipment, 
noticing their color, placement, state 
of cleanliness, etc. Inspect for the fol- 
lowing conditions: 

1. Overheating, as indicated by dis- 
coloration, or other visual indica- 
tions; also by heat radiated to the 
hand, thermometer or thermo- 
couple. 

- Placement, by observing that all 
leads and cables are in their orig- 
inal positions. 

. Cleanliness, by carefully examin- 
ing all recesses in the unit for ac- 
cumulation of dust, especially be- 
tween connecting terminals. Parts, 
connections and joints should be 
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free of dust and corrosion, and 
other foreign matter. In high hu- 
midity locations, look for fungus 
growth and mildew. 

. Tightness, by testing any connec- 
tion or mounting which appears to 
be loose. This may be done by 
slightly pulling on the wire or feel- 
ing the lug or terminal screw. 

The feeling operation is used more 
often to check rotating machinery, 
such as blower motors, generators, 
etc., and to determine if electrical 
connections, resistors, bushings, etc., 
are overheated. Feeling indicates the 
need for lubrication or the existence 
of excessive friction in rotating equip- 
ment and bearings. Normal operating 
temperatures of motors will permit 
the hand to be held in contact with 
the motor or bearing case for a period 
of approximately 5 seconds without 
discomfort. Feeling on capacitors, 
wiring, etc., may indicate an over- 
loaded condition which should be cor- 
rected. 

It is important that the feel opera- 
tion be performed as soon as possible 
after power has been removed from 
the equipment and the circuit 
grounded, and always before any 
other maintenance is done. 

Vibration from moving machinery 
may result in loose connections which 
are likely to impair the operation of 
the apparatus. All loose parts (espe- 
cially if they are large) are definite 
hazards to associated equipment. If 
loose parts shift, or fall out of place, 
near-by parts may be crushed. 

The importance of firm mounting 
and connections cannot be overempha- 
sized. Screws, bolts and nuts should 
not be tightened indiscriminately but 
only when they are definitely known 
to be loose. Fittings tightened beyond 
the pressure for which they are de- 
signed may become damaged or 
broken. When tightening, always be 
certain to use the correct tools of the 
proper size. 

Adjustment should only be made 
when inspection indicates that it is 
required in order to maintain normal 
operating conditions. The required 
adjustments vary with each type of 
equipment. Specific information on 
adjustments will be contained in the 
instruction book supplied with the 
apparatus. 

Lubrication refers primarily to the 
application of grease or oil to the 
bearings of motors or other rotating 
shafts. It may also mean the applica- 
tion of a light oil to door hinges or 
other sliding surfaces found around 
the equipment. Certain parts of elec- 
tronic apparatus are prelubricated at 
the factory and should require no fur- 
ther lubrication. Information on these 
parts will be found in the instruction 
book supplied with the apparatus. 


Maintenance Techniques 
Most of the parts used in electronic 
apparatus require routine preventive 
maintenance. Those parts requiring 
maintenance, differ in the amount and 
kind of maintenance required. Because 


maintenance techniques cannot be ap- 
plied indiscriminately — definite and 
specific instructions are needed. This 
chapter contains this type of specific 
instruction and serves as a guide for 
personnel assigned to perform the 
maintenance operation. It does not 
deal with each tube, each resistor, and 
each capacitor contained in a specific 
piece of apparatus, but instead, com- 
bines all instructional material on ma- 
jor classes of parts and devices. 
CAUTION: Before performing any 
oreventive maintenance work on 
electronic apparatus, make certain 
that all power has been removed 
from the equipment and that capac- 
itors have been discharged and cir- 
cuits grounded before touching them. 
Convenient means of making cer- 
tain that a circuit is grounded is by 
the use of a grounding stick, which is 
not normally supplied with the ap- 
paratus. However, one may be made 
from materials which are usually 


Solved: The Mystery 
of the Misplaced Nut* 


found in any maintenance department. 
Use a piece of dry wood, or some 
other material that is a good electrical 
insulator. It should be about 12 inch 
long and % inch in diameter. To one 
end of the stick securely fasten a 
piece of copper, or brass, about 8 
inches long and at least 1/16 inch 
cross section in such a manner as to 
form a “T’’. Solder a piece of heavy 
flexible hook-up wire to the metal rod 
where it fastens to the stick. Attach 
a heavy clip to the free end of the 
hook-up wire. When using the ground- 
ing stick, fasten this clip to the cab- 
inet frame, making certain that there 
is a good electrical contact. Then, 
place the rod against the capacitor 
terminals to short circuit and ground 
them prior to touching. In a similar 
manner discharge all circuits prior to 
touching them with the bare hand. 


This series will be continued in the October 
issue of Power Plant Engineering. 





Strangely enough, when jam nuts are used, the appar- his 
ently logical way of placing the nuts is incorrect... 
so, read the following tale which tells what is right 


THINGS ain’t always what they 
seem! 

Frequently two nuts are used on a 
bolt. Often one nut is thin and called 
a Jam Nut. Ordinarily this jam nut 
is put on top, shown in Fig. 1, and 
wrenched lightly—just enough, it is 
expected, to lock the two nuts and 
keep them from loosening. Though 
this practice is wrong, it is seen more 
often than not, in spite of the fact that 
for thirty years textbooks on machine 
design have pointed out that the jam 
nut is misplaced when put on top. 
The jam nut should be the bottom nut 
and a full thickness nut should be on 
top and wrenched fully as shown in 
Fig. 2. 

Let’s see how a jam nut works. 
Imagine the bottom nut to be assem- 
bled and torqued only moderately, 
giving a pressure P on the work. 
Then let’s put the top nut on and 
wrench it progressively so that its 
pressure against the bottom nut, Po, 
increases from nothing to a maximum. 
Three cases arise with increasing Po 
as follows: 

Case 1. Po less than P — In this 
case the top nut has been tightened 
only lightly in comparison to the bot- 
tom nut. Threads of both nuts are 


*Abstracted from ‘‘Fasteners’’ published 
y the American Institute of It, Nut 
and Rivet Mfrs. 


bearing upward in the same direction 
on the bolt threads. If the bolt tension 
were lost for one reason or another, 
threads of both nuts lose their bear- 
ing on the bolt threads and thereafter 
can rattle free. Clearly there is no 
locking effect here. 

Case 2. Po equal to P — In this 
case both nuts have been wrenched 
equally. The top nut bears on the 
bottom nut with the same force that 
the bottom nut bears on the work. 
Po is equal to P and the difference in 
these forces, which is the load on the 
thread of the bottom nut, is zero. In 
other words, the threads of the bot- 
tom nut are not bearing on bolt 
threads in either direction. The bot- 
tom nut might just as well be a plain 
washer for all the good it does in 
locking. 

_ Case 3. Po greater than P — In this 
case the top nut is bearing on the 
bottom nut with a force greater than 
the bottom nut bears on the work. 
The difference in these forces is the 
load supported by the threads of the 
bottom nut and is downward against 
the bolt threads. Since the threads of 
the top nut are bearing upward on the 
bolt threads, the two nuts are bearing 
in opposite directions on the bolt 
threads and therefore are jammed 
and locked to the bolt threads. This 
locking effect remains even if the bolt 
tension is lost. This is the only case 
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where locking occurs and since to ar- 
rive at this condition Po must be 
greater than P, it is logical that the 
top nut, which produces the force P>, 
should be thicker than the bottom nut. 
Threads of the bottom nut carry only 
the difference in Po and P, which is 
relatively small. 


Another point that should be noted 
is that the bottom nut need not be 
tightened severely to produce ulti- 


Fig. 1. Left, bolt is shown with thin nut on 

top and thick nut next to the plate. This is 

incorrect position since there is no locking 
action between nuts. 


Fig. 2. Right, bolt is shown with thick nut 

on top and thin nut on bottom. When force 

P.. exceeds force P, there is a locking action 
between the nuts 


mately a high tension in the bolt. As 
the top nut is tightened the threads 
of the bottom nut first bear upward 


on the bolt threads (Case 1), then are 
free (Case 2), and finally bear down- 
ward on the bolt threads (Case 3). In 
this transition during Case 2, the bolt 
must be stretched sufficiently to re- 
verse the thread contact. This stretch- 
ing of the bolt through the bottom 
nut involves a proportionate increase 
in the bolt tension depending upon 
the looseness of thread fit of the bot- 
tom nut. The final bolt tension there- 
fore is higher than that originally set 
up by the bottom nut. In fact, the 
tension may be higher than could be 
sustained by the bottom nut alone 
since most of the tension is now being 
supported by the thick top nut. 

Conclusions from the above are 
that the bottom nut should be the thin 
or jam nut; also, it should not have 
a tight thread fit if maximum bolt 
tension is desired. In assembly, the 
thin bottom nut should be put on 
with only a moderate torque and the 
thick top nut should then be wrenched 
on tightly with the full torque that 
the bolt can stand. In order to accom- 
plish this full wrenching of the top 
nut, the bottom nut should be held 
from turning since the frictional re- 
sistance between the nuts may then 
be greater than that between the bot- 
tom nut and the work. 


Stud Remover 


Ir IS easy to remove stud bolts 
from castings with this “persuader’’ 
without damaging the threads. Cut a 
nut of the proper size in half with a 
hack saw. Separate the two halves by 
the thickness of the hack saw blade 


Build up with steel or 
bronze rod if greater 
leverage is necessary 


This is how the persuader looks when 
finished 


and bronze-weld a strap of 1/16 in. 
steel to an outside corner of each half 
as shown. When the nut is screwed 
on the stud threads and gripped with 
a pipe wrench, the two halves bind 
and the stud can be easily turned out 
of its hole. If greater leverage is 
needed for stubborn or frozen bolts, 
the halves at the open end can be 
built up with steel or bronze rod. 





Blending Fuel 
improves Combustion 


By JOHN F. SLAVINSKY 


Prior TO 1941 we were operating 
three chain grate stokers under 2-285 
bhp cross drum water tube boilers 
and one 150 bhp HRT boiler. At the 
time this equipment was installed and 
put into operation we had ample 
boiler capacity. But as the years went 
by the company expanded and the 
plant started to outgrow the power- 
house. When this equipment was in- 
stalled in 1924 we operated one con- 
densing bleeder-type turbine and one 
uniflow poppet valve engine. As the 
power demand grew we had to add 
another turbine and then our troubles 
began. 


Load Jumps to 400 Bhp 

The two 285 bhp boilers supplied 
steam to the turbines at 180 psi. The 
150-bhp HRT boiler supplied steam 
to the poppet valve engine at 125 psi. 
By 1930 our boiler load on the water 
tube boilers jumped from 285 bhp to 
400 bhp. The load on the HRT boiler 
jumped from 150 bhp to 250 bhp. 
From that time on we were having 
considerable trouble maintaining 
proper combustion in our fire boxes. 


We changed from natural draft to 
induced draft. Then we added an 
economizer to improve our feedwater 
temperature. After that we started to 
concentrate on the boiler combustion. 

There was no rear arch in the fire 
box. When the stoker would be 
speeded up we would lose the ignition 
on the ignition arch. In order to get 
the arch hot we would shut the air 
off on No. 1 wind box under the 
stoker and back draft the fire by over 
balancing the balanced draft regula- 
tor. 

In doing this we would decrease 
the underfire air in the furnace. Then 
help our ignition. 
we decided to build a rear arch to 

Every chance we had we installed a 
rear arch on the bridge wall until all 
the boilers were equipped. For a short 
time that seemed to be the answer to 
our problem. 

The stokers were driven by a steam 
engine connected to a line shaft be- 
hind the boilers. This also gave us 
some trouble. 

The stoker engine speed ‘was gov- 
erned or controlled by the damper 


regulator. When the damper opened 
up the engine would speed up. Soon 
as the engine would speed up the fire 
would pull away too fast from the 
ignition arch. When the damper 
would close the engine would run on 
momentum or coast a little too long 
and the fire would get too long. 


Now It’s 500 Bhp 

So we took the engine out and put 
in a motor drive with a variable speed 
reducer. That went along fine for a 
while until the boiler load crept up 
some more on us. Before 1936 the 
two 285 hp boilers were pulling a 500 
bhp load. The 150 bhp boiler had a 
load of 300 bhp. Our ignition troubles 
were such that the boiler operator 
did not have time to even eat his 
lunch while on watch. We were burn- 
ing a mixture of No. 2 and 3 buck 
anthracite coal at this time and it 
seemed that the best was none too 
good. 

Finally we began experiments by 
blending bituminous with our an- 
thracite. After trying and missing a 
number of times (mostly trial and er- 
ror methods) we finally worked out a 
mixture that was highly satisfactory 
in our case. We used a 5 per cent 
mixture of soft coal and our combus- 
tion improved to a degree where we 
continued this mixture until 1941 when 
we changed to the new boiler. The 
soft coal mixture in the fuel bed kept 
the ignition arch hot so that we had 
no further trouble in back drafting 
the boilers. 
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Alternating Current 
Made Easy—Part Il 


By EUGENE GEORGE KEY 


HE FORMULA for Ohm’s Law as 

applied to direct current is fa- 
miliar to practically all electrical 
men: 

(1) E= IR 

In steady-state direct current, this 
formula applies very nicely in its 
simplest form. At the instant the cir- 
cuit switch is closed, however, it ob- 
viously does not apply, as an exami- 
nation of Fig. 1 will indicate. (Fig. 1 
is the same as Fig. 3 of Part 1, where 
it was fully explained.) 

When the switch is closed, the line 
voltage—which is also the load volt- 
age since it is measured across both 
line and load—rises instantly to its 
maximum value. If the load is a 
large coil of wire which, on a 60-cycle 
alternating current shows consider- 
able inductance, the direct current 
will rise gradually, taking as long as 
ten seconds and in some cases even 


VOLTAGE 





CURRENT 








° 
Fig. 1. If the current at any point later than 
A along the solid current line is multiplied 
by the resistance the result is line voltage 





longer to rise to its maximum at A. 
If the current in amperes at A or at 
any point later than A along the solid 
current line is multiplied by the re- 
sistance, the result is as shown in 
(1) above—the line voltage. Obvi- 
ously, however, the current between 
O and A cannot be used in (1), as 
the current is changing while the re- 
sistance and the voltage remain con- 
stant. The original Ohm’s Law equa- 
tion must be altered in some way in 
order to make it apply to conditions 
between O and A. 


If more’ inductance is planned in 
the circuit, the current will rise more 
slowly, yet, unless some change is 
made in the resistance, the maximum 
value of the current will remain un- 
changed. If less inductance is used, 
the current will rise more rapidly, 
but the maximum value will, again, 
remain the same as before. Changing 
the resistance will make an appre- 
ciable change in the maximum value 
of the current, but very little change 
in the time required for the current 
to reach its maximum. Obviously, 
then, the inductance always causes 
the rising direct current to lag but 
has no effect on its maximum value. 
The only difference between equation 
(1), then, and the actual conditions 


between O and A in Fig. 1 is found 
in the action of the inductance. An 
apparently invisible voltage must ex- 
ist in the coils of the inductance. 
Experiments have shown that this 
voltage actually exists and that it 
exerts an effect 90 electrical degrees 
out of phase with the applied line 
voltage, E. The true voltage equa- 
tion, then, is as follows: 

(2) 

B18 + 2) =IVR = SS 
where E is the line voltage, X: is the 
inductive reactance in ohms, R is the 
resistance in ohms, I is the current 
in amperes, and j is an operator 
which means simply that the value 
Xr is 90 electrical degrees out of 
phase (different in direction of ac- 
tion) with R. 

Equation (2) is the Ohm’s Law 
equation for an alternating current 
circuit as well as for the voltages 
between O and A in Fig. 1. The-value 
of Xz is given by the equation: 

(3) XL = wh = 2d 
where w is the Greek letter omega 
which is equal to 2 times 3.14 times 
the frequency and L is the inductance 
of the circuit in henries. Although 
inductance was referred to with ref- 
erence to a 60-cycle alternating cur- 
rent earlier in this article, it actually 
has a value that is independent of 
the frequency, even though the fre- 
gency is zero, as direct current. 

Although the value X; becomes 
zero after point A of Fig. 1 is reached 
(f being zero at that point), it is not 
zero between O and A. Since direct 
current does not change in direction, 
f, as applied to d-c (direct current) 
circuits merely refers to the rate of 
change of the current in relation to 
some frequency that has the same 
rate of change. This statement can 
better be understood by solving equa- 
tion (2) for f, since all other values 
can be measured. Let E = 100, I = 
10 at point X of Fig. 1, and R = 5. 
Then: 

100 = 10 V25 + X. 
from which we obtain: 
10,000 = 100 (25 + X*,) = 2500 
+ 100X*, X, = 8.66 

If the inductance has a value of 2 
millihenries, the value found above 
may be written: 

(2) (3.14) f (2 x 10-*) = 8.66 
Solving for the frequency, f: 

f= 


~ 8.66 x 10* 
12.56 


-= 0.70 X 10? = 700 cycles. 
This solution indicates that at point 


X the inductive reactance has the 
same effect as it would if a frequency 
of 700 cycles were impressed on the 
circuit instead of a direct current. 
(Note: Calculations in this and other 
problems in this article are made on 
the slide rule. A recheck of Xz using 
f equal to 700 cycles gives it a value 
of 8.79 by paper calculation instead 
of the original 8.66. This difference 
is ignored by electricians and engi- 
neers.) 

As the current rises, the value of f 
decreases until it reaches zero at 
point A. Going backward from X to 
O, the value of f increases to infinity 
at point O (current equal to zero). 

The dotted line in Fig. 1 indicates 
the decay of the current when the 
switch is opened. This was mentioned 
in more detail in Part I of this series. 

Since equations (2) and (3) are al- 
ternating current equations for the 
series circuit, it is seen that, actually, 
alternating currents are, fundamen- 
tally, pulsating direct currents which 
change direction. An electric circuit 
such as that described above does not 
differentiate between a rising or fall- 
inz direct current and an actual alter- 


90° 








270° 
or 90° 


Fig. 2. This is the “reference vector” 


nating current which changes at the 
same rate. Since direct current does 
not change direction, inductive re- 
actance is usually ignored in its study 
and steady-state conditions used in 
all calculations involving them. 


Alternating currents are usually 
considered so complicated that vec- 
tors are drawn to illustrate voltage 
and current relations. These vectors 
cause further difficulty for the stu- 
dent and the practical electrician who 
uses them because ‘of confusion con- 
cerning the so-called “reference vec- 
tor.” The “reference vector” of Fig. 
2 is the line I. The line I, drawn 
horizontally to the right from the 
origin, O, is the reference vector, 
since this line is always considered 
to be at zero degrees, vectorially. The 
upward perpendicular drawn from O 
is 90 degrees in a positive direction 
from the reference vector. The hori- 
zontal line drawn to the left from O 
is 180 degrees from the reference 
vector in either a positive or a nega- 
tive direction. The downward per- 
pendicular is at 270 degrees from the 
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reference in a positive direction or 
—90 degrees in a negative direction. 

The confusion over the reference 
vector is over the question of which 
value—current or voltage—to use. 
The rule that is easiest to handle is 
to use the value that alone is com- 
mon to all parts of the circuit. Thus, 
the line current is common to all 
parts of a series circuit and is the 
natural reference vector for this type 
of circuit. All other circuit values are 
then considered in reference to the 
current vector. 

Consider the circuit in Fig. 3, hav- 
ing resistance, inductance and ca- 
pacitance. The inductance and ca- 
pacitance is always considered to 
have zero resistance in practical cal- 


Kr rn —$§f 


a x, Xe 


( ) co-evere A-Cc 


Fig. 3. Here the current is to be determined 








culations because these values have 
such small resistance in comparison 
with their reactance values. Any re- 
sistance in these circuit parameters, 
as they are called, is usually “lumped” 
into the value R and used in that 
manner for calculations. It should be 
understood that although a condenser 
offers an infinite resistance to direct 
current—being an open circuit—it 
has exceedingly small resistance in 
alternating current. 


Suppose in Fig. 3 the circuit values 
are as follows: R = 5 ohms, L = 2 
millihenries (2 X< 10- henries or 
0.002 henries), C = 2000 microfarads 
(2000 x 10-* farads or 0.002 farads), 
E = 100 volts, and f = 60 cycles. 
The current is to be determined, as 
well as the values and vectorial rela- 
tions of all voltages present in the 
circuit. i 

During consideration of the direct 
current circuit, the calculations in- 
dicated that there were three volt- 
ages present in the circuit from O to 
A in Fig. 1. These are as follows: 


1. voltage across the resistance, 

equal to IR. 
2. voltage across the inductance, 
equal to IX. 

3. voltage across the circuit, equal 
to the vectorial sum of IR and 
IX1. 

In the alternating current circuit 
of Fig. 3, there are four voltages: the 
three found in the direct current cir- 
cuit and the voltage across the con- 
denser, designated IXc. The capaci- 
tive reactance from which this volt- 
age is calculated is given by the equa- 
tion: 


(4) Xo = 2 


(2) (3.14) fC 


Calculating the reactances from 
(3) and (4), the following results are 
obtained: 
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X = (628)(60) (2 < 10): = (370) 
(2 < 10-) = 7s4 < 10 = O74 
ohms 

1 10° 


Xe = (377) (2000 X 14) 754000 
= 1.328 ohms 

With the values thus obtained, the 
four voltage vectors can be placed in 
the diagram although the actual vai- 
ues of the voltages cannot be deter- 
mined until the value of the current 
is found. In the present problem, 
plotting of the vectors will be saved 
until the last. The four voltages can 
be determined symbolically as fol- 
lows: 

Er = IR = 5I = voltage across 
the resistance, R. 

Ex. = IX, = 0.7541 = voltage 
across the inductance coil. 

Ec = IXc = 1.3281 — veltage across 
the condenser. 

E, = IZ=I1 VR? + (Xt — Xo)* = 
I Vv 2 + (1.328 — 0.754)? = 5.031 
= voltage across line and load. 

The value shown for Ex is based on 
the following equation: 

(5) Z= VR® + (XX. — Xo)* 
where Z is the total impedance of the 
circuit. (Impedance is the name given 
the total opposition that an electric 
circuit offers to alternating current 
or to a pulsating direct current.) This 
impedance is in phase with the line 
voltage which may be found from the 

















equation: 
(6¢) E. = IZ 
The current, then, is: 
Ex 
k= 
Z 


In the problem at hand, the cur- 
rent, I, is: 
100 
I = —— = 19.9 amperes. 
5.03 

The four voltages may then be cal- 
culated as follows: 

Ex = IR = (19.9)(5) = 99.5 volts. 

Ex = IX. = (19.9) (0.754) = 148 

volts. 

Ec = IXc = (19.9) (1.328) = 26.4 

volts. 

Ex, = V (99.5)* + (26.4 — 14.8)? = 

V10003.4 = 100 volts. 

The calculation for Ex, was merely 
a check on the calculation by resolv- 
ing for the original voltage. As the 
square root of 10,000 is 100, the check 
shows an error of three parts in 
10,000, which is extremely satisfac- 
tory. An error of one part in 100 is 
usually acceptable, and often errors 
larger than that can be considered 
satisfactory. 

The voltages calculated are all 
plotted in their proper positions in 
the vector diagram of Fig. 4. The 
current, I, is plotted as the reference 
vector and is drawn to any convenient 
scale. In the same position but to a 
different scale is drawn the vector 
representing the voltage drop IR 
across the resistance. Drawn on the 
90-degree line is the voltage drop 
across the inductance, drawn to the 
same scale as IR. Drawn on the —90 





degree line and to the same scale is 
the vector representing the voltage 
drop across the condenser. Since the 
condenser voltage is higher than the 
inductance voltage, the latter was 
mathematically subtracted from the 
condenser voltage drop. On the vector 
diagram, however, relative directions 
of the drops must be considered. Vec- 
torially, the condenser drop is nega- 
tive and the inductance drop must be 
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1X_* 26.4 VOLTS 


Fig. 4. The voltages calculated are plotted 
here in their proper positions 


added to the condenser drop, leaving 
a net reactance voltage drop, IX, of 
—11.6 volts, indicating that the cir- 
cuit is capacitive, and that the line 
voltage lags the current (or, as it is 
usually stated, the current leads the 
voltage). This —11.6 v is added vec- 
torially to the 99.5 v of IR as shown, 
giving the 100 v of applied voltage as 
indicated on the diagram in Fig. 4. 





In Part III of this series, the mathe- 
matics of the parellel alternating circuit 
will be considered. 


Large Hydro Projects 
in Egypt 


MINISTRY OF PuBLIC Works, Hydro- 
Electric Power Department, Govern- 
ment of Egypt, Cairo, has plans for 
two large hydroelectric power devel- 
opments, designed to triple the pres- 
ent electrical supply in that country, 
which has a population of about 18,- 
000,000 people. Proposed plants will 
secure water from the Nile and Medi- 
terranean Rivers, respectively. 

The initial plant will be located at 
Aswan Dam, which stores waters of 
the Nile, approximately 500 miles 
south of Cairo, and used for irriga- 
tion service at present time. This sta- 
tion will be equipped for a capacity 
of 345,000 kw. Plans have been com- 
pleted and bids are being asked until 
July 18, with specifications available 
for purchase at the Royal Egyptian 
Legation, Washington, D. C. The 
other project, still in the develop- 
ment stage, will cover the construc- 
tion of a canal and tunnel from the 
Mediterranean to what is known as 
the “Qattara Depression,” a vast hol- 
low, about 160 miles long. It is pro- 
posed to create a lake in that area, 
with surface approximately 120 ft be- 
low sea level. Water from the tunnel 
into this lake would be used for the 
water head of the generating plant. 

Evaporation would be relied upon, 
it is said, to maintain the lake at the 
desired distance below sea level. The 
canal and tunnel would be about 45 
miles in length; the Qattara basin is 
close to 380 ft below sea level at 
lowest point at present time. Accord- 
ing to scientists, the bowl was cre- 
ated by winds blowing the desert 
sands. The capacity of this station 
and other details of project will be 
determined in near future. Project 
will include transmission lines, power 
substations, switching stations, dis- 
tribution lines in different areas and 
other operating facilities. 























How Hal Got Manage- 


ment to Cooperate 
By HUBERT ETTELT 

RIGHT Now, it is more true than 
ever that the success and results of 
an operating engineer depend largely 
on the amount of cooperation he gets 
from the management. In small and 
smallest plants it sometimes requires 
an act of congress to wrestle from 
the boss permission for the purchase 
of a pound of packing. Where time 
and material cost are denied to the 
engineer for the urgent overhauling 
or replacement of highly unsafe and 
uneconomical equipment, he had bet- 
ter switch his allegiance to some 
other employer. However there are 
tricks in every trade. The engineer 
who wishes to gain the confidence of 
a distrusting boss, can possibly con- 
vert that stubborn opponent in the 
front office into a valuable ally in 
the power plant by psychology. 

Hal, the young chief in a very small 
and busy plant had only one boss, a 
smart businessman who was unham- 
pered by engineering knowledge. Be- 
tween the two there were at first 
many hot arguments, whenever Hal 
requested or suggested something for 
the power plant. As time went on, 
Hal used to get his stuff without argu- 
ments and he began to wonder. 

Once, after only one hour’s deliber- 
ation, Hal obtained the boss’ con- 
sent to buy a new boiler, the cost of 
which was quite a considerable item 
for so small a plant. Hal, mindful of 
former heated discussions on much 
smaller items, reminded the boss with 
a smile. The employer just grinned, 
then explained: “Hal, now don’t jump 
on me for a raise of your salary. That 
has to wait awhile. But you are the 
first one among all those people work- 
ing for me, who dares to say “No” 
right in my face. I am sick and tired 
of being yessed. I am no engineer and 
have different points of view as an 
executive. Yet somehow your tech- 
nical reasoning seemed sound to me, 
and your first job here, the solving 
of the waste heat problem proved it. 
Don’t ever let me catch you making 
any mistake in your department. I’ll 
keep away from your kilowatt grind- 
ers as long as you don’t try to run 
this office.’ The fact was, that Hal 
never disagreed with the plant owner, 
unless he was prepared with all the 
facts and proofs with which to back 
up his “No.” I.e., he got his ammu- 
nition together before going into the 
fight. 

As demands increased, so did the 
necessity for better boiler water treat- 
ment. When Hal reported this, which 
is always difficult to explain to a non- 
technical man, the boss just replied: 
“It’s surprising what a variety of 
things like carbonates, hydroxides and 
what not are in the water we have, 
but how in hell do those Btu’s or what 
you call it, get in our boiler?” With 
a superhuman effort Hal kept a 
straight face, explained and got the 


permission to buy colloidal treatment. 

Sam, the colored fireman from Li- 
beria, was a small and tough worker 
with an ambition. No amount of per- 
suasion could dampen his enthusiasm 
for reducing the coal pile and keeping 
a heavy fuelbed in the furnace at all 
times. Only after Hal took coal scoop 
and slice bar for a few hours demon- 
stration did it dawn to Sam, how 
much easier Hal’s method of light and 
frequent firing was and how well the 
steam pressure kept up. He wasn’t 
slow in copying that and within a 
week the daily coal consumption 
dropped from 9 to 6% tons to the de- 
light of everyone concerned except 
the coal dealer. 

Later, Sam’s appreciation of Hal 
knew no limits, when Hal rigged up 
an overhead monorail ash hoist from 
old scrap, some I beams and a chain- 
block. Then Hal made a special shaped 
ashcan. With this equipment, the fire- 
man could remove at one trip some 
600 lb of clinkers directly from the 
grating to the outdoors ashpile in one- 
tenth of the time formerly required 
for the same back-breaking job with 
the old wheelbarrow. Fireman’s fa- 
tigue was so much reduced, that Sam 
volunteered for longer workhours, 


which in turn allowed one more pro- 
duction hour a day for war material. 

With war restrictions, manpower— 
and material shortage, some of Hal’s 
means to keep the plant rolling were 
of desperate nature. The replacement 
of a certain casting, which was cracked 
under the increased strain of war pro- 
duction would have caused months of 
shutting down of part of the process. 
Welding was possible, but the’ plant 
maintenance welding outfit was or- 
phaned by the welder, then in the 
army. Local welding companies were 
too busy with other war work. So Hal 
went over to a big and nearby war 
plant, where he bribed one of the girl- 
welders with the promise of ample pay 
and two free tickets to a dinner and 
dance in a swanky hotel, to weld the 
casting in his plant. 

After the girl’s regular workhours 
at the big plant, she came over and 
did the job so well, that Hal had to 
change his opinion about women as 
welders. Of course, having no other 
chance, Hal had to, let’s say, requisi- 
tion the needed handful of special 
alloy welding rods from the big plant. 
The repaired unit went back in opera- 
tion the next morning and replace- 
ment became unnecessary. 


















































Let’s be more careful with your diamond ring, Monahan! 


You're scratching the paint. 
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Training New Personnel 
in the Power Plant 


GEORGE L. RADAMAKER 


Experience and training methods in the U. S 
Navy during the war can be utilized in the 
establishment of training programs and meth- 
ods in stationary practice . . . Among other 
things the posting of operating instructions on 
every piece of equipment is important 


URING THE PAST FIVE YEARS 

on active duty with the U. S. 
Navy, the writer was constantly re- 
minded of many of the apparent in- 
efficiencies concerned with the opera- 
tion and maintenance of the Fleet. 
However, one phase of efficient or- 
ganization stands out and that is the 
comparative rapidity with which ships 
crews were welded into a smooth 
working unit. This in spite of the fact 
that by far the majority of personnel 


were untrained and _ inexperienced 
with only a small nuclei of hands with 
the “know how.” Also, these crews 
had to be “broken in” on brand new 
equipment which would have tested 
the operating skill of most expe- 
rienced stationary engineers. It is 
further remarkable that these crews 
were within sixty days or less ready 
and able to go into combat with the 
enemy in his home waters. 

Several facts must be explained to 





USS BLAIK 
DAILY TESTS AND INSPECTIONS 


Boiler Division - Week Ending 


Fireroon 
No. 


194, 


Petty Officers in charge of each item of machinery or station in which 
located initial in space »rovided after inspection or test has been ac- 


complished. 





INSPECYLUN OR TEST 


oe a ee fs F 





A. BLOWERS 


move blower flaps by hand. 
a. Forced Draft Blower io. 


Jack over idle blowers by hand and 





b. Forced Draft Blower No. 





c. Forced Drart Blower No. 











d. #orced Draft Blower fo. 





3. PUMPS 


1 Reciprocating Pumps. 
a. Emergency Feed Pump No. ) 


Jack over all idle ounvs by hand 





b. Fire and Bilge Puap No. ) 





Centrifugal Puips 
a. Main Feed Pump No. ( ) 





b. Main Feed Pump No. ( ) 





c. Aux. Cire. Pump No. ( ) 





d. Aux. Circ. Punp No. (_) 





e. Fire and Flush io. (_ ) 





C. TURBINES . 

1 yack over icle turho-xenerators 
1-lyi, turns by hand 

a. Turbo-generator No. (_) 





b. Turbo-generator No. (_ ) 





Inspect parts uncer vacuui for 
air leas. 
Turbo-generator No. ( 





Turbo-generetor lio. ( 








water and condition. 
Turbo-generator No. (_ ) 


Test saandle from lubé oil sumv for 





b. Turbo-fenersz:tor No. ( ) 





D. -B30ILiR FEED WATER 


for salinity enc elkalinity. 
a. Boiler No. ( 


1 Test water in all stea:ine boilers 








b. Boiler No. ( ) 
































"8" Division Ufficer. 





Form B-1. A good example of a checkoff list used by the boiler division of a light cruiser 


show how this ‘magic touch” was ad- 
ministered and rapidly changed raw 
recruits into trained personnel. Fore- 
most, of course, was the fact that on 
practically every ship that went into 
commission, all officers and men knew 
that in the not-too-distant future they 
would be under enemy fire, and they 
had better be able to produce or go 
for a long swim in very uncomforta- 
ble water. This was a mighty power- 
ful incentive for doing a good job, 
and one which industry in peace time 
finds it impossible to duplicate. 

Willingness to work and learn a 
job, of course, is not the whole story 
on whipping a crew together to beat 
the enemy, or similarily, in industry 
there must be more than an incen- 
tive to learn a job rapidly. To use 
an old cliche, “Now, here is the way 
we did it in the Navy”: 

1. Operating instructions posted 

over every piece of equipment. 

2. Check-off lists for routine mainte- 

nance programs. 

3.Supervised courses of study 

(movies, course books, lectures, 
examinations, etc.). 

4. Drill, drill, drill, drill, drill. 

I believe that the above list is fairly 
complete. Now to try to explain in 
some detail how each was put into 
practice. 

Operating Instructions 

Operating instructions posted over 
every piece of equipment. I have put 
in italic the word “every” as this is 
important, and should be important. 
Each item or equipment should have 
definite and complete instructions on: 
(a) How to start; (b) How to run; 
(c) How to stop; and (d) Safety pre- 
cautions. The below operating in- 
structions for a 250 kw turbine is 
fairly indicative of good practice: 


A. STARTING 

- Check oil level. Should be well above 
normal level on starting. 

. Drain main steam main to turbine. 

. Check oil temperature (must be at 
least 60 F on starting). 

. Open all drain valves. 

5. Start condenser pumps (condensate 
pump, air ejector, and circulating wa- 
ter pump). 

Bring vacuum to 15 in. or better. 

. Turn hand oil pump to start. oil flow, 
turn on steam to glands. 

- Open throttle and start turbine rotat- 
ing, check for any rubbing sound with 
metal rod. Bring up to 3000 rpm 
slowly. 

. Check oil pressure (8 lb on bearings), 
oil temperature (110 to 130 F normal 
running temperature) and flow. 

. Run at 3000 rpm for one hour. 
Increase speed of turbine, increase 
vacuum. 

Trip turbine to test tripping mech- 
anism. 

. Close drains, open throttle wide. 

B. RUNNING 

. Check lubrication system. After unit 
has gone on governor control and is 
operating properly, synchronize the 
generator with synchronizing device 
and connect to system. Apply a light 
load gradually by means of synchro- 
nizing device. 

15. See that air is circulating in generator 
and exciter. 
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. Check oil level, bearing pressure and 
temperature. 

, Adjust handvalves on steam seal 
manifold to obtain proper steam pres- 
sure to glands. 

. Regularly determine temperature of 
bearings. A fair running temperature 
of return oil is 140 to 170 F. 

. Check vacuum to see that condenser 
is operating properly. 

C. SHUTTING DOWN 
Gradually diminish load to zero by 
means of synchronizing device. 

. Open generator switches. 

. Take off field. Shut off steam supply 
to packing manifold. 

. Trip throttle valve, by manual trip 
button, close throttle handwheel. 

. Close stop valve ahead of throttle, 

open drain valves. 
Operate air ejector for about 20 min- 
utes to draw all vapor out of turbine 
to avoid corrosion. Run hand oil pump 
until turbine comes to rest. 

. Stop circulating pump and condensate 
pump. 

. Take all precautions against steam 
bleeding into turbine as protection 
against corrosion. 

D. SAFETY PRECAUTIONS TURBO 
GENERATOR 

. After overhaul, inspect carefully for: 
loose bolts, improper clearance, short 
circuits, broken insulation and tools 
adrift. 

. If running temperatures are excessive, 
the trouble shall be located and recti- 
fied before extensive running is un- 
dertaken. 

. In emergency the generator may be 
overloaded for short periods, but never 
above 25 per cent. 

. The designed rpm shall not be ex- 
ceeded. 

. Any sparking of generator shall be 
rectified. 

. Keep interior and exterior of gener- 
ator free from water, salt, dirt. dust, 
and oil. 

. If the emergency trip fails to operate 
properly, the generator shall not be 
run. 

. Do not use emery cloth on generator 
brushes, only sandpaper. 

. Watch for emergency trips to trip out 
during gunfire or depth charge attack. 

The above card was placed in a 

card holder behind plastic glass im- 
mediately above the throttle of the 
turbine in plain view of the operator. 
With the shortage of trained per- 
sonnel in many power Stations, both 
small and large, the posting of defi- 
nite operating instructions near the 
equipment will augment and shorten 
the time of training by older and 
more experienced hands. 
Check-off Lists for Routine Maintenance 
Programs 

In the Navy, it is required by naval 
regulations that signed check-off lists 
be submitted to the Chief Engineer 
by Division Officers on large combat 
ships, and by Petty Officers on de- 
stroyers and smaller combat ships. 
This, it might be noted in passing, 
was and still is a source of griping 
by those having to carry out the pro- 
visions of the check-off list. The 
check-off list used in the Navy is 
probably too detailed and involves too 
much paper work for use in most 
power plants; however, an adaptation 
of the check-off list may be used in 
the preparation of a proper engine 


room or boiler room log with entries 
as to required periodic tests and in- 
spections. Form B-1 shown herewith 
is a good example of a check off list 
that is in use by the Boiler Division 
on a Light Cruiser. 

Supervised Courses of Study 

This definitely has an application no 
doubt only in the larger plants where 
supervisory personnel has the time 
to prepare, layout, and supervise the 
instructions and study periods. Defi- 
nitely, this is an individual problem 
which must be solved for the particu- 
lar plant under consideration. 

In the U. S. Navy, a program was 
frequently laid out for use during the 
initial training and “shakedown” pe- 
riods in which a definite time was set 
aside for general instruction and oth- 
ers for particular instructions. Under 
the classification of “general instruc- 
tions,” training movies were fre- 
quently used which explained the op- 
eration of boilers, turbines, pumps, 
refrigeration machinery, ship equip- 
ment, and many others. Individual 
instruction might be classified as “on 
the job” instruction,.new men were 
put on stations under experienced 
personnel who explained to the re- 
cruit exactly what he was to do. When 
it was felt that he knew the job suf- 
ficiently well, a leading petty officer 
or commissioned officer would exam- 
ine the man orally and practically as 
to his capabilities. If he exhibited suf- 
ficient knowledge, he was assigned to 
that station. However, his training 
did not stop there—he was shifted 
from station to station as frequently 
as conditions would permit, and, in 
this way, after a very short time, each 
man was capable of handling several 
individual jobs. This was, of course, 
more important in the Navy, where 
a possible shell hit or torpedo might 
wipe out a good portion of the engi- 
neering personnel, and those remain- 
ing would have to handle the station 
where men were casualties, as against 
industry where personnel would be 
temporarily lost through illness or 
accident. Nevertheless, it is impor- 
tant to keep moving men around on 
several different but related jobs in 
the industrial power plant if for no 
other reason than to keep the men on 
their toes and conscious of the fact 
that the steam they produce in the 
boiler room goes somewhere except 
“through that pipe in the bulkhead,” 
which I had one “boot” fireman an- 
swer in reply to my question. 

Moving the men around also keeps 
the men from getting in a rut, which 
is frequently followed by careless- 
ness. 

Drill, Drill, Drill, Drill 

Well, this last item is rather a stiff 
one to simulate in an industrial plant. 
In the Navy, it means battle casualty 
drills and operational casualty drills 
and was usually stressed during rou- 
tine General Quarters or, for the un- 
initiated, when “all hands” were at 
Battle Stations. Prepared questions 
were usually handed to individual 
men who gave an oral answer to such 


questions as: “You are receiving aux- 
iliary steam from No. 1 fireroom, 
when a concussion is felt forward and 
steam pressure begins to drop rap- 
idly. What do you do?” The man is 
expected to explain that he would se- 
cure steam stops from No. 1 fireroom, 
and cut in steam stops from No. 2 
fireroom, together with such other 
changes as may be necessary. As long 
as the engineering plant is kept run- 
ning, even after severely hit in action, 
the ship has a fighting chance, but 
when the engineering plant is secured, 
the ship is veritably a dead duck. 

In industrial plants, where dollars 
and cents seem often as important as 
lives on a combat ship, it is also nec- 
essary to keep boilers on the line un- 
til others can be cut in. 

Questions may be prepared by su- 
pervisory personnel which follow this 
category: “What would you do if the 
water dropped out of sight in the gage 
glass?” ‘What would you do if the 
bearings on the house turbine reached 
a temperature of 180 degrees (or 
some other nominal figure) after run- 
ning only a short time?” 

Above all, it is necessary to make 
each operator conscious of the fact 
that accidents do happen, and ma- 
chinery does fail, and he must train 
himself by asking himself questions 
while on the job. I remember an old 
timer explaining to me years ago that 
if you did ask yourself what you 
would do if certain things happened 
in the plant, then solved the prob- 
lem, somehow you retained the facts 
in your mind, and if that casualty 
did happen, you frequently went 
ahead and did what was right rapidly 
and without too much thought. 

I have digressed a great deal in 
the above, but I hope a few of the 
items will be of help to plant engi- 
neers in training new personnel and 
returning veterans. I say returning 
veterahs because many were misap- 
plied, strange as it seems. One par- 
ticular case comes to mind of a man 
who was assigned to the Gunnery De- 
partment in Fire Control, which has 
to do with range finders, radar, etc., 
for use in control of the naval gun 
fire on board ship. This man had said 
he had experience in Fire Control— 
he had been a fire extinguisher sales- 
man. I do not remember what hap- 
pened to him. 


Fire Extinguisher 


Maintenance 


FIRE PROTECTION authorities con- 
stantly urge proper maintenance and 
annual inspection of fire extinguishers 
to assure satisfactory operation in 
emergencies. The usual annual in- 
spection may, however, be inadequate 
for the “EAS” devices (extinguishers 
approved by the Underwriters’ and 
Factory Mutual Laboratories under 
Emergency Alternate Specifications) 
produced during the war, when lack 
of critical materials made necessary 
the use of substitutes. © 

A comparison between some of the 
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materials used in the standard units 
and those in their substandard coun- 
terparts will make clear why it is 
essential to be on guard against de- 
terioration. 

The shell of all 214-gallon pressure 
units bearing EAS approval was made 
of steel instead of the copper which 
is used for the shell of the standard 
extinguishers. This was true also of 
one-gallon pressure type vaporizing 
liquid units. Steel is, of course, far 
more subject to corrosion than cop- 
per. 

The inner cylinder of foam extin- 
guishers, normally of tinned copper, 
was made of steel coated with por- 
celain enamel which was also used in 
place of brass in the construction of 
the pump in EAS pump tanks. Sub- 
ject to cracking, porcelain enamel 
parts require frequent and careful 
inspection. 


Pump packings, gaskets, and sim- 
ilar parts ordinarily made of natural 
rubber were made of synthetic rub- 
ber. Hose of all EAS extinguishers 
was made of reclaimed rubber. Loss 
of flexibility, with consequent crack- 
ing, must therefore be anticipated. 

Unimportant to the proper func- 
tioning of an extinguisher but vital 
to its identification is the name plate. 
This was decalcomania on the EAS 
units, rather than the metal name 
plate which is soldered or welded to 
the shell of standard units. No satis- 
factory method for permanent appli- 
cation of the decals was ever found. 
It is therefore necessary to make sure 
the name plate has not peeled off or 
that the extinguisher type is identi- 
fied by some other means so that 
when fire breaks out the extinguisher 
used will be suitable for the class of 
fire involved. 


Engineer’s Gold Mine 


By H. E. BROOKS 


How did the old chief always know the an- 
swers? How was he always able to answer all 
our questions? Did he just know everything? 
When he finally retired he gave away his secret 
and then we found that it was very simple 


ANY YEARS AGO I had the 

privilege to work under the 
guidance of an old chief engineer, 
then in charge of a small, but highly 
efficient and immaculately clean 
plant. It was a privilege because he 
was of the type never tired or afraid 
of sharing his knowledge with his 
younger subordinates. Our endless 
flow of questions must have been at 
times an awful strain on his nerves. 
Quite often he gave us the answer 
only after hours or days, but he never 
failed to give a full, precise and clear 
answer to our questions. No wonder 
that we were soon convinced that the 
old chief knew everything in the broad 
and varied field of power plant en- 
gineering. Even the brass hats from 
the front office consulted him and 
mostly followed his advice, whenever 
a change of production machinery was 
contemplated or replacement for bet- 
ter equipment was desirable. Only 
once he had me stunned, when he 
ordered me to tell Frank, the night 
operator, that he, the chief didn’t 
know the solution to Frank’s problem 
of last week on the exact evaluation 
of the effect of wind velocity on a 
cooling tower. Frank, too, when I 
told him, almost felt his world crum- 
bling up because of the unheard thing 
that the chief didn’t know. But then 
it dawned on us, that there was more 
than merely engineering about the 
chief. That is, he was not afraid for 
his prestige to admit frankly “I don’t 


know” instead of trying to save face 
by presenting some answer around the 
point, just about good enough for us 
two ignorant young squirts. After 
that, our admiration for the chief al- 
most rose to devout reverence. De- 
spite of the strict discipline he kept 
us in, he always tried to be fair. 
Probably it was that which consoled 
us in our hopelessness ever to acquire 
such an abundant wealth of engineer- 
ing knowledge and training as he had. 


He Gives Away This Secret 

One day just before he retired from 
the job, and while he still was break- 
ing in his successor, our future men- 
tor, he called us both to his office. 
“Boys,” he said, “for years I have en- 
deavored to penetrate sufficient engi- 
neering through your thick skulls that 
some day you may call yourselves 
engineers without lying. Your own 
efforts to that end are as inefficient 
as a furnace with 5 per cent CO,, if 
you forget what you have learned by 
the time you will need the knowledge. 
If you are confronted by an actual 
problem and can’t dig the answer out 
of your think-tank, you got to have 
a gold mine, from which to get infor- 
mation on all your problems at an 
instant’s notice. Such a gold mine is 
contained in this old file cabinet next 
to my desk. You'll find neatly filed 
in it some 250 folders about every ar- 
ticle which I found in Power PLANT 
ENGINEERING and the National Engi- 
neer, and which I considered to come 


° 


handy some day for the operation of 
this plant where I have now worked 
for almost twenty years. In-all these 
years this old file has not only be- 
come invaluable on the many hun- 
dreds of occasions, where I had to 
consult this file for information; it 
also became priceless for the owner 
of this factory, because of the time 
saved in working out the various 
hard-to-solve problems for this fac- 
tory. Let’s look, for instance, at folder 
‘17,’ marked ‘Solid Fuels.’ Aside of 
all the qualities of various coals, their 
characteristics, origin, furnace re- 
quirements and how to fire them to 
best advantage, you also will find in 
this folder descriptions of actual op- 
erating experiences by other engineers 
in other plants. Let’s hope you punks 
never have to mix sawdust with soft 
coal, or coke breeze with rice coal. 
But if you have to, you'll find in this 
goldmine in folder ‘Mixed Fuels’ sev- 
eral valuable hints from engineers in 
other plants, how they handled those 
mixtures and what results they got.” 

Well, we punks found folders on 
Power Factor, Rigging, Combustion 
Control, Natural versus Forced Draft, 
Balanced Draft, Power Plant Account- 
ing, Boiler Water Treatment, Lubri- 
cants, Transformers, Compressed Air 
Purification, Bearing Designs and 
Metals, Foundation Requirements, 
Condenser Tubes and on practically 
every detail of engineering which the 
chief had to put up or thought he may 
work on some day. Most of the things 
said in these folders would have been 
hard to find in most textbooks, but 
all of them were highly welcome ad- 
ditions to the respective discussions 
of these items in engineering text- 
books. 


Now I Have My Own Gold Mine 

Ever since that time I have now 
my own gold mine in the form of an 
old file cabinet. Although it is not by 
far as complete yet as the old chief's, 
it has helped me a good many times 
and has many times repaid the little 
effort to maintain that file in good 
order and slowly growing in volume 
and value. Even when I was not un- 
certain how to tackle a particular 
task, that file has provided me with 
hints and practical advice, how to 
do a better job. Needless to say that 
an engineer’s standing, his reputation, 
and chance for an increase of his sal- 
ary, are so much better, the more he 
can be depended upon and the less 
an outsider has to be consulted. What 
good is it if an engineer in 1935 reads 
an article “How to Select a Boiler,” 
forgets half of it, then in 1946 has to 
pick a boiler best suited for the par- 
ticular conditions of his plant, but is 
unable to recall or find that article. 
Sure he will pick a boiler, but his dif- 
ficulty would be far less, and he even 
may buy a better adapted boiler, if 
he had filed that article away for 
further reference, and were it only 
for helping a fellow engineer with it 
some day. 
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PRACTICAL HINTS 
AND KINKS 


Height Finding 

THE ONLY thing needed to find the 
height of a chimney is a rule and a 
sunshiny day. Choose an hour of the 
day when the shadow of the chimney 
falls on reasonably level ground, and 
measure the length of the shadow it 
casts. Then at any level spot draw 
a line on the ground at right angles 
to the shadow of the chimney. 

Unfold the rule and hold it by its 
top section until it swings freely over 
and its lower end just touches the 
mark. Mark the end of the shadow 
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Shadows are cast in direct ratio to the 
height of the object 


the rule casts by identifying a cinder 
or pebble it just reaches to, then 
lower the rule and measure the dis- 
tance of this cinder or pebble from 
the original mark. This of course is 
the length of the shadow the rule 
casts when held perfectly vertical. 
Since the ratio of the height of the 
rule to the- height of the chimney is 
the same as the ratio of the length of 
their respective shadows, the height 
of the chimney may be determined by 
proportion. 

Stated as a rule: 6 times the length 
of the shadow cast by the chimney 
divided by the length of the shadow 
cast by the rule equals the height of 
the chimney. This assumes a six-foot 
rule. 

Stated as a formula: 

n= = 
: r 
in which: H equals the height of the 
chimney 
6 is the length of the rule 
S is the length of the sha- 
dow cast by the chimney 
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r is the length of the sha- 
dow cast by the rule 
If S equals 225 ft and r equals 7.5 
ft, then 75:20 ¢ 2G: 
6 x 225 
7.5 
equals 180 ft which is the height of 
the chimney. 
Marissa, Illinois 


Using the Chuck 
in Layout Work 


Many cylindical parts, turned in the 
lathe have to be drilled or slotted at 
certain points and the layout work 
may be done accurately in the chuck, 
before taking the part out. 

For example, in making ring oiling 
sleeve bearings for electric motors, a 
slot for the oil ring, two oil drain 
holes, and one dowel pin hole must 
be lain out. 

In this case, the dowel pin is one 
hundred and eighty degrees, or dia- 
metrically opposite the oil drain holes 
and the oil ring slot includes 180 de- 
grees, ending 90 deg., (or on the 
quarters) between the Dowel pin and 
drain holes. 

The procedure would be as follows: 

After the bearing is turned and 
bored complete, and before cutting it 
off, take out the turning tool and put 
in a sharp pointed tool. Measure from 
the end of the old bearing being du- 
plicated, or from the blue print, to 
the center of the first oil drain hole. 
Measure an equal distance from the 
end of the new bearing and adjust 
the carriage longitudinally until the 
point of the tool is at this point. Then 
start the lathe and adjust the cross- 
feed until the tool cuts a fine sharp 
line, the entire circumference of the 
bearing, as at A, sketch No. 1. 

The tool is then moved longitudi- 
nally and the action repeated for a 
mark at the center line of the dowel 
hole, at each edge of the ring slot and 
at the center line, of the drain hole 
in the other end of the-bearing, as 
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This establishes the longitudinal 
center lines. A spirit level may now 
be placed on jaw F of the chuck, and 
the work turned by hand until the 
jaw is exactly level. The point of the 
tool is now adjusted and the carriage 
manipulated by hand longitudinally, 
to draw the line F, and the action re- 
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Showing position of the work and of the 
cutting tool 


peated for jaws and lines G, H and I. 
The bearing may now be cut off to 
length, the holes drilled at the proper 
cross marks and the slot milled out. 

This is assuming that a four jaw 
chuck is used. 

The same results may be obtained 
with a three jaw chuck by using only 
one jaw and a level with the ends 
square, the end of the level being 
used against the jaw in the vertical 
positions and the bottom used in the 
horizontal positions. 
Alexandria, Va. 


Lifting Device for 
Cylindrical Objects 


A LIFTING device for moving cylin- 
drical objects to which it is impossible 
or impractical to attach cables or eye- 
bolts is saving crane operator and 
crane follower man-hours at the Gen- 
eral Electric Co. Schenectady Works. 

As shown in the sketch, the device 
has two pivoting jaws (A) opposite 
each other on a ring (B). The jaws 
function in the manner of a pair of ice 
tongs in that they make the weight 
of the object being lifted exert the 
force to hold it securely. 

Three inverted L-shaped pieces (C) 
spaced around the outside diameter 
of the band, position the device when 
it is lowered over the object to be 
lifted. Then a crane is attached to the 
clevises (D) on the two jaws, and the 
subsequent lifting movement pivots 
the two jaws down and inward so 
that they hold the positioned object 
firmly. k 
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The pivoting jaws on this device are responsible for its gripping power 
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Details of home-made gasket cutter 


Home-made 
Gasket Cutter 


THE ACCOMPANYING drawing is of 
an adjustable gasket cutter or marker. 
It is used preferably for small gaskets 
that are hard to cut by hand. The 
size shown, is the size of the one I 
made but it can be made to any de- 
sired size or requirements. By sliding 
the adjustable clamps -“C” along the 
cross-bar “A,” any diameter of gasket 
can be either marked or cut, within 
the range of the cutter. This instru- 
ment is made from scrap material 


found lying around any shop. For 
rubber gaskets, the gasket sheet is 
laid on a table and held down while 
the cutter is held in a hand chuck by 
the shank “B” and turned, the sharp 
point holding the center while the 
blades, previously set to require- 
ments, cut out the true gasket. For 
heavy, hard material, the cutter 
serves as a convenient marker for 
the gasket which can be then cut out 
with shears or heavy scissors or knife. 
This instrument is an idea of my own 
and is not copied from any manufac- 
tured product. 


Baltimore, Md. Cuas. W. PARKS 





Stuffing Box Bolts 
By THOMAS TRAIL 


Where stuffing boxes on pumps and 
other apparatus are equipped with 
steel bolts and hinge pins, it is ad- 
visable to replace these with bronze 
bolts and pins. These can be made 
from bronze rod of the proper diame- 
ter. Bronze is stronger than brass 
and will give good service. 

“ The bolts are made by placing a 
proper length of rod partly into a 
short piece of pipe or tubing of 3 
diameter that will just tightly fit the 
rod, and heating the end of the rod 
projecting from the pipe. When suf- 
ficiently heated, the rod is bent 
around another piece of steel rod, of 
the proper diameter, clamped tightly 
in a vise, as shown in Fig. 1. If de- 


sired, the looped end of the bronze 
rod may afterward be flattened some- 
what with a hammer, as shown in 
Fig. 2. 

The rod is cooled and removed 
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Details of the stuffing box bolts 


from the pipe, and then smoothed 
with a file and the end threaded. 


The hinge pins may be made from 
suitable lengths of proper diameter 
rod, Fig. 3. Drill a hole in each end 
of each pin, as shown, to take a cot- 
ter pin, and then smooth it with a 
file. The cotter pins used should be 
made of bronze, brass or other non- 
ferrous metal, if possible, to prevent 
rust and corrosion. 

This work of substituting bronze 
bolts and hinge pins for the usual 
steel ones on pump stuffing boxes 
should be done while the pump is 
still new, before they corrode and 
are difficult to remove. But in any 
event it is important that they should 
be changed. The completed change 
is shown in Fig. 4. 


Keep the Steam 
Lines Dry 


By T. F. CUNNINGHAM 

POWER PLANT ENGINEERING has 
some good articles based on the mis- 
takes made in power plants from 
time to time. Here is another one 
that describes something that should 
not have happened although it wasn’t 
the fault of the plant personnel but 
of the outside contractor. 

I’m more or less a trouble shooter 
in the several plants of this concern 
so I get to see most of these mis- 
takes. The heating plant contains 
two 100 hp boilers and the pressure 
carried is 100 psi. In the heating 
season the use of the soot blower was 
a must because the fuel was soft 
coal. 

This plant was down for ten years 
and two of the three boilers were 
overhauled when the power plant 


DRAIN LINE FROM 
“HEADER TO TRAP 





Bringing the steam line in the top of the 
header resulted in dryer steam 


was again put in operation; the third 
boiler was the first one installed 
many years ago, and it probably will 
never be used again. The sketch 
shows the main header. It also shows 
how the soot blower steam line was 
first installed resulting in wet steam 
and thus causing the soot in the 
tubes to become caked. This, of 
course. made the situation worse in- 
stead of better. 

After changing the steam line to 
the top side of the header the steam 
was drier. This is what it was in- 
tended: to have been in the original 
piping hook-up. The first steam line 
isn’t shown fully but it ran against 
the weather or street side of the 
building and in the cold season this 
also was a contributing factor in 
causing the steam to condense. The 
new line is run about the same height 
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as the steam line from boiler to 
header and it is arranged so that it 
is run between the boilers on the 
boiler fronts. 

One important point to remember 
when planning piping is not to have 
legs in the hook-up unless this is 
needed for some reason. Also, keep 
steam lines drained of condensate at 
all times so that if steam is off the 
lines for some time that there will 
be little or no water in the lines. 


Valve Shut-off Wrench 


By THOMAS TRAIL 

It is important that valves be 
closed tightly to prevent unnecessary 
wear of the seats and discs. But 
since it is usually difficult to shut 
valves tightly enough by means of 
the size wheels provided, especially 
on the larger size valves, a wrench 
that will provide sufficient additional 
leverage is useful. Such a wrench 
may be easily made, as shown in the 
accompanying figure. 


It is convenient to have one of 
these wrenches handily located at 
each often-used valve. Also it is well 
to have one or more available and 
conveniently located to shut off im- 
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FIG. 
The details shown in this drawing will 
enable the engineer to make one of the 
valve shut-off wrenches described here 


portant stop valves in an emergency, 
such as those on ammonia or other 
dangerous gas filled refrigerating sys- 
tems. 

Various sized wrenches are neces- 
sary to fit different sizes of valve 
wheels, 

The accompanying drawing (above) 
shows a simple, easily made type 
wrench that will prove practicable 
for use and one which can be made 
in the plant during your spare time. 
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The Power Plant Goes to 
Sea .. . but the Super- 
vision Stays Ashore 


IN THE interesting and valuable 
article by Lester M. Goldsmith in 
the April issue, Power PLANT EN- 
GINEERING, describing the substantial 
reduction in power losses accom- 
plished by using automatic control 
and indicating and recording instru- 
ments in marine power plants, the 
following statements are noted: 

“Even our modern Navy does not 
use flow meters as standard instru- 
ments, nor do they have combustion 
control, feedwater control, dual 
control, and so on.” In fairness to 
the Navy, it should be remembered 
that a naval ship is primarily a fight- 
ing unit and must be capable of mak- 
ing complicated evolutions with the 
utmost reliability, promptness and 
accuracy under stress of battle con- 
ditions. 

In such maneuvering the propel- 
ling machinery and. auxiliaries are 
necessarily subject to sudden radi- 
cal changes in load and operating 
conditions. Also, battle damage may 
require rapid shifting of work be- 
tween the yarious auxiliaries to keep 
the plant functioning. All this places 
a high relative value on reliability 
and simplicity. Not only the fighting 
ability, but the very existence of the 
ship, may depend upon these require- 
ments. 

In commenting on some of the con- 
trol features, Mr. Goldsmith: states: 
—“This, of course, very rarely hap- 
pens outside of pilot waters and in- 
asmuch as the ship’s time is spent 


95 per cent at sea—.” This condition 
is not generally applicable to naval 
vessels, which do a lot of maneuver- 
ing, even in time of peace. 

The writer does not wish to be un- 
derstood as belittling the value of 
automatic controls and instrumen- 
tation at sea, and freely admits 
ignorance of their shock-resisting 
qualities and ability to be readily 
disconnected if desired. Mr. Gold- 
smith’s article speaks for itself as to 
the results achieved; and the types 
of instruments and controls involved 
have shown reliability through many 
years of use in shore power plants. 

WILLIAM B. ROBINS 

Philadelphia 44, Pa. 


Parks on the 
5-Day Week 


IN THE JUNE issue of POWER PLANT 
ENGINEERING, E. E. Wilson, Keith 
Kimball and G. G. Avant offered 
comments on my 5-day, 40-hour week, 
work schedule. 

I think that most of the trouble is 
caused by the wrong conception of 
a 40-hour work week. A 40-hour 
work week could be defined thusly: 
“No one employee shall work more 
than 40 hours in any one week of 
7 days, regardless of when the week 
starts or ends, unless emergencies 
arise or the company is justified to do 
otherwise for short periods of time. 
For shift workers, this implies that 
there will be an 8 hour day of five 
days, with 2 days off in each week. 

As there are 84 watches to be 
worked in each month of 28 days 
and there are only 4 crews of men 
and if each crew works 20 watches and 


takes off 8 days each month, there 
will be 4 watches left to be worked. 
This amounts to one odd watch in 
each week, 

Where crews are large and skilled 
men have to be obtained, it is not 
always practical to carry an entire 
extra crew just for one watch each 
week even though they can do other 
work the balance of the time. Most 
organizations prefer to let the 4 crews 
of men work the extra watch each 
week, by one crew working 6 days 
for one week of every month and 
thus eliminating the entire extra crew. 
The men, in most cases are paid 
time and one-half for this extra day 
but they are considered as working 
on a 40-hour basis and not 42. When 
summer shut-downs come and the 
men are retained to do maintenance 
work, they work 40-hours a week and 
take 2 days off unless some special 
emergency arises. 

Where paid vacations are given, 
the men get paid for 40 hours and 
not 42 even though the average work 
week was 42 hours. In many cases, 
where the plant operates all the year 
round, extra crews are employed to 
work during vacations. Some com- 
panies prefer to let the 4 crews work 
7 days a week for vacation relief but 
you don’t say you are on a 56 hour 
schedule. You merely say that you 
are working 7 days during vacations. 
The office, on hiring men, say “We 
work a 40 hour week here but you 
will have to work 6 days of one week 
every month.” 

G. G. Avant says that if men start 
to work on Sunday, Jan. 6 and work 
through to Jan. 12, “A” will work 
6 days, “B” will work 6 days, “C” 
will work 5 days and “D” will work 
but 4 days. If Mr. Avant had started 
the days column with Sunday instead 
of Monday and had arranged the 
dates to suit he would have a differ- 
ent story. He would find that, “A” 
worked 6 days, “B” 5 days, “C” 5 
days and “D” 5 days just as any other 
4 crew schedule would do. 

Mr. Kimball says that with my 
schedule, A, B, C, and D works 7 
days of the 7-3 shift, 7 days of the 
3-11 shift, 7 days of the 11-7 shift 
and with only 7 days off each month. 


- This is true but no man works more 


than 5 days without a day off. When 
I submitted this schedule, I left it to 
the readers to realize that it was 
designed for 4 crew operation and that 
with any 4 crew schedule, there will 
always be an odd shift to be taken 
care of in some manner. It is obvi- 
ous, that if a substitute can be ob- 
tained for the one odd shift each 
week, then “A” and his crew will 
work 5 days and have 2 days off just 
as any one else. It is further obvious 
that if there is only one or two men 
to be considered this might easily 
be accomplished, but where there are 
large skilled crews of men to be con- 
sidered this constitutes quite a prob- 
lem and in some instances is next to 
impossible. 


Baltimore, Md. CuHas. W. PARKS 
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Question No. 344 


What Is the 
Cantieny Principle? 


IN THE December, 1945 issue under 
Letters and Comments, I noted with 
much interest the letter from E. 
Emerson in England asking for com- 
ments on certain operating phases 
of his 1500-psi power plant, also the 
very interesting and informative com- 
ments on boiler feed pump control 
by Sabin Crocker, Jr. in the March, 
1946 issue. 

In Mr. Emerson’s original letter in 
the December issue, there was one 
term with which I am not familiar 
and I should like to have further ex- 
planation of it. What is the Cantieny 
principle on which, he states, two of 
his 1500-psi boilers operate? 


























Fig. 1. Cross-section of Cantieny boiler 
showing relative locations of drums. Such 
boilers have been built for pressures up to 
1950 psi and outputs up to 350,000 lb per hr 
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From the context of his letter, I 
assume that this must be a natural- 
circulation principle of some kind, be- 
cause he states “two of these boilers 
operate on the Cantieny principle and 
three have forced circulation.” 
Chicago, Ill. E. R. C. 

The Cantieny boiler, we are in- 
formed, is a design of natural cir- 
culation boiler employed by Interna- 
tional Combustion Co., Ltd., which 
has constructed boilers of that type 
in England. One of these units is 
shown in Figs. 1 and 2. 

It has a furnace chamber rectangu- 
lar in plan surrounded by water tubes 
on four sides, top and bottom. Two 
sides and the top and bottom of the 
furnace form a separate circulatory 
system with two drums (a) and (b) 
set diagonally of the parallelogram, 
and the tubes of the other two ver- 
tical sides each form another separate 
system. 

All of these systems, while operat- 
ing independently as far as circulation 
is concerned, are linked together by 
banks of tubes. Thus the main steam 
and water drum (c), situated above 
the convection bank, has a bank of 
down-comer tubes feeding water to 
the lower drum (b) of the parallel- 
ogram, and these form the main 
means of introducing the feed into the 
boiler. There is a subsidiary drum 
(d) situated slightly above the main 
drum (c), and into this the steam 
generated in the six tube banks form- 
ing the walls of the combustion cham- 
ber is first passed. The water en- 
trained in the steam is passed back 
into the three separate circulatory 
systems forming the combustion cham- 
ber boundaries, and the steam passes 
over into the main steam and water 
drum (c). 

The area of the steam tubes con- 
necting the upper drum of the parel- 
lelogram to the subsidiary steam 
drum is such that there is set up a 
sufficient differential pressure be- 
tween this drum (a) and the main 
steam drum (c) to ensure that there 
is a steam space in the upper part 
of drum (a). By this means the steam 
which is released from it is substan- 
tially free from water. This is a very 
valuable feature, as it enables this 
system to be used for increasing the 
output from existing boilers by in- 
stalling in the furnaces an arrange- 
ment of banks of tubes- lining the 
walls and connected up to two diag- 


onally opposed drums, similar to tha. 
described, the whole producing steam 
in large quantities without disturving 
the circulatory system of the boiler. 

In contradistinction to boilers of 
this type as hitherto made, in which 
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Fig. 2. Plan of Cantieny boiler shown in 
Fig. 1 


the circulation in the drums is longi- 
tudinal towards the down-comers at 
the ends of the drums, the Cantieny 
boiler has down-comer and riser 
tubes spaced the full length of the 
drums, with the result that the cir- 
culation is circumferential and un- 
restricted. 

We hope a little later to be able to 
show more details of the forced cir- 
culation boilers referred to by Mr. 
Emerson, together with some com- 
ments on the comparative operation 
of the two types of units having iden- 
tical output and installed side by 
side in the same station. 


Answer No. 318 


How Burn Butane Under 
This Boiler? 


Further Comments from Andrews 

I SHOULD LIKE to add to the com- 
ments on butane given in the April 
issue with the hope that these re- 
marks may be beneficial to C. L. H. 

Although butane is normally found 
in refinery gas, special precautions 
should be taken in burning butane 
alone, either as a gas ora liquid. Bu- 
tane is relatively heavy when com- 
pared with other hydrocarbons nor- 
mally present in refinery gas, but it 
is relatively light when compared 


. with all hydrocarbons, including the 


various liquid fuel oils available on 
the market. 

When considering butane as a gas, 
I do not believe that preference 
should be given to burners which 
premix the gas and air within the 
burner proper, nor that there is any 
particular need to use either forced 
draft or preheated air, although there 
is no specific objection to such equip- 
ment. It is important, however, to 
guard against condensation in the 
burner supply lines. 

For information on a _ vaporizing 
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system, I suggest that C. L. H. refer 
to the Propane-Butane Handbook, 
published by Western Business Pa- 
pers, Inc. 

It is also possible to burn liquid 
butane in atomizing-type oil burners 
designed with proper orifices. Steam 
atomization could be used or not 
used, as desired, depending on the 
supply pressure. The liquid butane 
would have to be pumped to the burn- 
ers as it would not be practical to 
deliver it through any long supply 
line from a flash receiver because va- 
porization in the line and the burner 
would cause difficulties. Anyone 
planning to burn liquid butane must 
realize that it is an extremely ex- 
plosive material more volatile than 
any motor or aviation gasolines. The 
only reason I mention the use of 
liquid butane at all is that it might 
be more economical for outdoor in- 
stallations in some special cases. 
Roxana, IIl. GLENN N. ANDREWS 


Answer No. 296 


Readers Helped Them 
Decide Whether or Not to 
Install These 750-kw 


Turbine Generators 


IN THE May, 1945 issue, C. F. M. 
outlined the steam conditions in his 
plant, stated that they were consid@r- 
ing the purchase of two 750-kw tur- 
bine generators to generate their 
power instead of buying it, and asked 
readers whether or not this would be 
the best thing to do. Q & A readers 
will be pleased to learn that their 
advice to C.F.M. has greatly aided 
him and his company in reaching a 
decision. This decision is not to install 
the two proposed turbine generators 
but instead to install a smaller ca- 
pacity uniflow engine generator set. 
C.F.M. wants us to transmit his thanks 
to the many engineers whose com- 
ments on the situation proved so prac- 
tical and helpful. 


Answer No. 319 


What Should His Fuel 
Oil Temperature Be? 


Andrews’ Comments 


The temperature the No. 5 fuel oil 
should be as it leaves the heaters de- 
pends upon the type of burner instal- 
lation and boiler design involved. The 
purpose of the heater is to make the 
oil fluid enough; in other words, of 
the correct viscosity so that it may 
be properly atomized in the burner 
and completely burned. The tempera- 
ture of oil for proper atomization, 
therefore, is related to viscosity 
rather than to flash point or fire 
point. 

A typical No. 5 fuel oil at 100 F 
will have a test viscosity between 75 
and 150 sec: in a Saybolt Universal 
viscosimeter. The Babcock & Wilcox 
Co. recommends 135 to 150 sec. Say- 


bolt Universal as the ideal viscosity 
for proper atomization of fuel oil in 
its mechanical atomizing burner or 
its steam-mechanical atomizing burn- 
ers. This means that 100 F is correct 
for proper atomization of No 5 fuel 
oil with their steam-mechanical or 
mechanical atomizing burners There 
are, however, certain boiler installa- 
tions which operate with relatively 
cool furnaces and/or widely varying 
loads. Such installations may require 
fuel oil temperatures ranging within 
50 F of, but in no case above, the flash 
point in order to obtain complete 
combustion. 

The Pensky - Martens closed - cup 
flash point for No. 5 fuel oil normally 
tests about 225 F. The Cleveland open 
cup flash point for the same oil would 
be normally slightly higher, say 230- 
235 F. The Cleveland open cup fire 
point of the same oil would be nor- 
mally 30-40 higher than the flash 
point, say about 260-270 F. 

If J. C. P. were to burn No. 5 fuel 
oil in steam-atomizing burners at 
90 F tank temperature, the probabil- 
ity is that he could do this fairly well. 
I have had experience in power plants 
that regularly burn 4,000 barrels per 
day of fuel oil considerably more vis- 
cous than No. 5, ranging up to 1,000 
sec. Saybolt Universal at 100 F, and 
this oil normally is heated to 150 F. 
Average boiler efficiency is better 
than 83 per cent, which corresponds 
with the design condition. 

To be more specific, the answer to 
J. C. P.’s question is that he cannot 


‘determine the correct temperature of 


his No. 5 fuel oil as it comes from 
the oil heater when all he knows 
about the oil is its flash point. J. C. P. 
should find out from the manufac- 
turers or suppliers of his equipment 
the viscosity required at the burner. 
His oil supplier can then tell him the 
temperature at which the heater 
should be operated. 

Under no circumstances should the 
temperature in the heater exceed the 
flash point of the oil, as this may lead 
to hazards and poor burner perfor- 
mance. If the fire point should be 
exceeded, the hazards would be in- 
creased and carbonization within the 
heater, lines and burner may result. 
If severe carbonization is occurring in 
the oil heater, it is reasonably certain 
that either the design or the operat- 
ing conditions or both are incorrect. 
Roxana, Illinois GLENN N. ANDREWS 


Answer No. 331 


How Build This Walk-In 
Refrigerator? 


IN THE May issue, M. J. B. asked 
for information about materials of 
construction, insulation, compressor 
capacity and other details for build- 
ing a 6-by-6-by-6-ft walk-in refriger- 
ator for use in a home dairy. 

We referred him to the standard 
text data for making the necessary 
designs and calculation and then, in 
the June issue, published a detailed 


reply from our good friend George 
Holman, showing just how this re- 
frigerator could be built. 

Now comes a further interesting 
comment. It was natural that some- 
where in the Department of Agricul- 
ture this problem, a common one on 
the farm, would have received proper 
attention—and it has. 


Several Publications Give Details of 
Milk Cooler Construction 

To HELP M. J. B. still further, I 
wish to call attention to a number of 
publications available, in addition to 
those mentioned, on the subject of 
milk coolers. 

U. S. Department of Agriculture, 
Farmer’s Bulletin, No. 1818, Mechan- 
ical Milk Cooling on Farms. Copies 
at 5 cents each from Superintendent 
of Documents, Washington, D. C. 

Editor’s Note—Mr. Hienton kindly sent 
a copy of this bulletin, which we have 
forwarded to M. J. B. It is very compre- 
hensive, explaining clearly and in detail, 
with drawings and hotographs, such 
items as: types of machines; costs of out- 
fit; location of machine; controls; capacity 
required; sizes and construction of boxes; 
storage tanks; methods of operation; 
working drawings for construction. 

Pennsylvania State College, Agri- 
cultural Experiment Station, State 


.College, Penna., Bulletin 375, Elec- 


tric Milk Refrigeration on the Farm. 

Oregon State College, Agricultural 
Experiment Station, Corvallis, Ore., 
Station Bulletin 268, Mechanical Re- 
frigeration of Milk in a Tank Type 
Refrigerator. 

Purdue University, Agricultural 
Experiment Station, Lafayette, Ind., 
Bulletin 363, Some Factors Affecting 
Mechanical Refrigeration for Dairy 
Farms. 

TRUMAN E. HIENTON 

Head of Division of Farm Electri- 

fication, U. S. Dep’t of Agricul- 
ture 
Beltville, Md. 


Answer No. 336 


What's Wrong in This 
Refrigeration Plant? 


Detailed Analysis by Ruppright 

To ANSWER this question exhaust- 
ively I would like to set forth a few 
points dealing with the fundamentals 
of the case. 

Proper Temperature 

Why is —20 to —30 F desired? 
A temperature of —10 F will keep 
practically everything indefinitely. 
For fast freezing (as distinguished 
from frozen storage) lower tempera- 
tures should be used, but even —40 F 
and somewhat lower will not elimi- 
nate the necessity for intensification 
of contact (to prevent surface-film 
resistance from slowing down the 
heat transfer) by either air blast or 
brine fog or syrup circulation or 
brine immersion or plate pressure. 

Humidity Control 

Refrigeration to temperatures above 
20 F will not suffice for preserving 
perishables such as meat, and reduc- 
tion of humidity of the air in the 
cooler must be employed simulta- 
neously. Complete dehydration would 
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suffice for indefinite preservation just 
as well as —10 F storage but it ob- 
viously should be employed only for 
long-term storage, especially where 
saving of space and weight is re- 
quired, as with transportation under 
primitive circumstances. 

This makes clear that the reduc- 
tion of humidity in a cooler must be 
kept within a certain range, which 
requires knowledge of how to control 
it. This is done by one or both of the 
following factors: 

a. The humidity in the cooler de- 
creases with increase of heat passage 
through the cooler, i.e. the poorer the 
insulation, and/or the larger the sur- 
face compared to the volume of the 
refrigerated space, the drier will be 
the air in the cooler. If the insula- 
tion is too thick, or the outside tem- 
perature drops too near the cooler 
temperature so as to furnish an in- 
sufficient amount of heat to flow 
through the cooler, then the humidity 
gets too high for preservation at 
cooler temperature (meat gets slimy, 
and an electric heater must be placed 
in the cooler). 

b. The other main factor is the 
difference between cooler tempera- 
ture and evaporator temperature. The 
greater this difference (the colder— 
and smaller—the evaporator) the 
drier will be the cooler air, and vice 
versa. This implies that the 36 or 
37 F rooms cannot be satisfactorily 
operated with the same back pressure 
(refrigerant temperature) as the 
below-zero rooms, and that the de- 
scribed practice “use all the machines 
to draw from all the freezers and 
coolers” is definitely objectionable. 


Ample Insulation—Ample Coiling 

Unless every bit of freezer goods is 
packaged in such a manner as to per- 
fectly prevent any exchange of mois- 
ture to or from it, low humidity in 
frozen storage and in freezing rooms 
is objectionable because it desiccates 
the goods. It is therefore imperative 
that these rooms be amply insulated 
and amply coiled. The latter can be 
roughly judged by the refrigerant 
temperature (back pressure) required 
for maintaining the desired room 
temperature (10 deg at most). 

Heat Exchanger 

The use of a heat exchanger in the 
freezer circuit is a measure which is 
justifiable only in an emergency. The 
work done by the evaporation of the 
refrigerant is composed of the heat 
to be removed from the room plus 
that which is contained in the liquid 
refrigerant above the evaporator tem- 
perature and which must be removed 
from it before this can receive any 
heat in the evaporator. A heat ex- 
changer can remove only a small part 
of this latter; first because no heat 
exchanger can fully equalize tempera- 
tures. even if it were immensely 
large; second, because it takes about 
2 pounds of gas to be warmed one 
degree for cooling one pound of liquid 
one degree. 
Therefore, what the heat exchanger 
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mainly does is to superheat the gas. 
This results in two highly objection- 
able phenomena: it enlarges the vol- 
ume of the gas and by that not only 
increases the pressure drop required 
for moving the gas to the compressor 
but also requires a directly propor- 
tional increase in the volumetric com- 
pressor capacity. Second, it raises 
the compressor-discharge temperature 
which already borders on the unbear- 
able with low-temperature work. ° 


Flash Tank 

The following should be done. The 
low-temperature evaporators should 
be fed liquid from a flash tank. This 
is a vessel which is connected to the 
system as if it were another evapo- 
rator like those in the coolers but 
with an enormous thirst for liquid 
refrigerant. In this flash tank evapo- 
rates such a percentage of the liquid 
(and returns to the compressor as a 
gas) as will furnish enough refrig- 
eration for cooling all the liquid down 
to evaporator temperature, say 25 F. 
This cold liquid then goes to the 
low-temperature evaporators with re- 
sulting increase of their efficiency for 
the above reasons. A further advan- 
tage is that the Btus removed in the 
flash tank are not dropped to the 
freezer level and therefore are lifted 
to the condenser level with less ex- 
pense. 

Two-Stage Compression 

The gas from the low-temperature 
evaporators should not be pumped 
directly into the condenser, because 


the ratio of compression is too high 


for economy 
180 psi abs condenser pressure 12 


15 psi abs evaporator pressure 1. 


The main factor in this respect is that 
no compressor can empty the cylinder 
fully at the end of the compression 
stroke. The greater the difference 
between intake and discharge pres- 
sure, the further will this undis- 
charged gas fill the cylinder by its 
re-expansion in the first part of the 
suction stroke and by its presence 
will exclude much fresh gas from the 
cylinder. 





Booster 

For pumping the freezer gas up to 
cooler-evaporator pressure (booster 
service), select that one of your com- 
pressors which has the proportion- 
ately largest valve area and the 
smallest valve-disc weight. Speed it 
up as much as will increase its ca- 
pacity (limited by the valve-area vs. 
piston-area rate) and check if the 
motor should not be replaced by a 
smaller one for improvement in power 
factor and efficiency, because it takes 
much less power to lift Btus from 
—25 to +25 than to 75 F. 

Undue Pressure Drop 

A 15-in. vacuum theoretically means 
—50 F and in this case indicates un- 
due resistance to flow between evap- 
orator and compressor intake. This 
calls for investigation of what causes 
it, although the reduction of gas vol- 
ume prescribed above under “flash 








tank’”’ will alleviate this troubie some- 
what. 

Thermostatic expansion valves (su- 
perheat actuated) have the disadvan- 
tage of requiring superheat but they 
adapt, the expansion-valve opening 
automatically to changes in load (as 
a float valve does), usually more than 
offsetting their disadvantage. How- 
ever, to save the operator this work 
on some evaporators and leave it 
to him on the others is a half-baked 
measure. But to answer the question 
precisely: of interference there should 
be none. 

Oil Traps 

All compressors should have oil 
traps directly returning to the crank 
case. Oil never did any good in a 
condenser, and it does a lot of bad 
in any evaporator. All compressors 
pump some oil, but when the amount 
becomes big enough to exclude gas 
noticeably, the compressor must be 
overhauled, eventually oil rings be 
employed, and/or thicker oil be used. 
But first of all: is the oil level not too 
high in the crank case? 

SIEGFRIED RUPPRIGHT 
Los Angeles, Cal. 
Answer No. 337 


He Wants to Convert from 
Stoker to Oil Firing 


To CONVERT the boiler shown in the 
accompanying drawing from the pres- 
en® stoker firing to oil firing, asked 
C. W. H. in the June issue, what is 
the best way to go about it? 1 
Should he use a mechanical or a 
steam atomizing burner? 2—Forced 
or natural draft, the latter 0.6 in. of 
water? 3—Should the bridge wall be 
removed and the furnace walls coated 
with plastic refractory? 4— Should 
present furnace brickwork be com- 
pletely replaced? 5—Should the fur- 
nace floor be air-cooled? 6—What is 
the best way to make the change? 
Conversion Suggestions by McMullin 

Here are some answers from expe- 
rience on the same type and size of 
boiler, taking up the questions in the 
order asked: 

1. Mechanical burner. 

2. Natural draft; control damper 
by hand. 

3. Bridge wall in its present posi- 
tion can be used as a target wall for 
burner. If side walls are in good con- 
dition, leave as they are, but coat 
them with plastic refractory, also the 
target or bridge wall. 

4. If in good condition, do as in 
No. 3. 

5. No. 

6. Pull out your stoker and grates 
and find the center of the front end 
plate. If there are many openings or 
holes in the front end plate where 
the stoker came out, get a blank piece 
of boiler plate and attach it to the 
front end wall. Then get the true 
center, place whatever type mechan- 
ical burner you have on the plate 
dead center. You will have to burn 
a hole out of the plate the diameter 
of burner. (The Shutte-Koerting 
burner is a good type.) 
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Your firebox floor and combustion 
floor should be bricked and the blow- 
off pipe insulated properly. Target 
wall should be squared away or 
slightly inclined at the top toward 
the burner. The front wall where the 
burner goes into the firebox should 
be coned so the flame will spread. 
Also, the combustion floor should 
have an incline—from 79 in. at the 
target wall to about 2 ft. less at the 
back end of the combustion chamber. 

The blowdown pipe should run 
from the boiler down under the com- 
bustion floor, then out the back wall 
as shown. Cover this pipe with as- 
bestos all the way from the boiler to 
the wall outside. Build a V-shaped 
protection wall from the combustion 
floor up to the boiler around the blow- 
down pipe, where this protection wall 
nears the boiler, leave enough space 
so the brick work does not touch the 
boiler and place in this space asbestos 
rope to take care of expansion. This 
wall is to be built from firebrick. 

I don’t see that there is need for 
another oil heater. A heater is used 
to heat oil, not.to hold it. If C. N. H. 
sees that the temperature is lowering, 
why not open up on the steam to the 
heater? I don’t know how hot he 
carries his oil but from long experi- 
ence I have found that the hotter you 
keep your Bunker C, the better the 
results. I have carried this type oil 
as Close to 300 F as possible and with 
mechanical burners you get the best 
results. 

Camden, N. J. JosEPH A. MCMULLIN 


Conversion Ideas from Gerbig 
ON THE CONTEMPLATED changeover 
in firing equipment from coal to oil 
I would recommend using a rotary- 
cup type burner with full automatic 
controls, such as a Petro or Ray 
burner. 


In changing over from coal to oil, 
your setting -will require some re- 
design. This part of the job should 
be given as much consideration as the 
firing equipment, if not more. The 
setting height of the boiler should be 


- no less than 8 ft. from the boiler floor 


level to the underside of the shell. 

I would definitely not recommend 
coating over the present walls with 
plastic firebrick as this practice is not 
advocated by the manufacturers of 
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Fig. 1. Drawing of HRT boiler setting of plastic refractory as discussed by Charles Gerbig 


this material. Your present setting 
can be patched in to make a satis- 
factory installation, if the existing re- 
fractory is in good condition. If you 
plan on making your installation a 
start-and-stop operation, expansion 
and contraction will be one of the 
main points to take into consideration. 

If the present setting is questionable, 
then due consideration should be 
given to completely resetting this 
boiler and very serious thought should 
be given to either suspended air- 
cooled walls or suspended insulated 
type walls, either of which will elim- 
inate common brick retaining-wall 
maintenance. A plastic firebrick set- 
ting of this type is preferred to be 
installed by a well-known concern 
with experienced mechanics. 

It is not absolutely necessary that 
the floor be air cooled. If you keep 
the present setting, it would be possi- 
ble to lay another 4% in. of firebrick 
over the floor as no doubt there is 
4% in. in the floor at present. The 
floor gets a greater amount of abuse 
with oil firing than with coal firing, 
unless, of course, you would be firing 
with pulverized fuel.. Should you de- 
cide to reset this boiler, then either 
of the two types of construction could 
be applied, which will result in a very 


21° 8" LONG 


Sketch by McMullin showing how he would convert C. W. H.’s boiler to oil firing 
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satisfactory. installation; 2% in. of in- 
sulating firebrick on top of the con- 
crete mat and then covered with 
4% in. of firebrick or 4 in. building 
tile on top of the concrete mat, cov- 
ered with 4% in. of firebrick. 

I believe the best procedure to do 
this job would be to select the burner 
equipment complete, get all the in- 
formation necessary as to what they 
recommend for the checker work and 
burner cone, etc. I would then con- 
tact a good, reliable boiler setter and 
have a survey made of the existing 
boiler setting, to determine the pos- 
sibility of patching this up or the nec- 
‘essity of a complete new setting. By 
all means get a good refractory in- 
stallation with your new burner. 

CHARLES GERBIG 
The Ramtite Co. 
Milwaukee, Wis. 





Fig. 2. Half cross- 
section of air-cooled 
furnace wall setting 
for C. W. H.’s HRT 
boiler, as discussed 
by Charles Gerbig 
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CHART OF MOTOR CHARACTERISTICS 


the operating characteristics of other loads not listed, to those 
listed, a very good idea of the type of motor to be applied can 
be obtained.” Under the heading “Types of Driven Machinery.” 
however, there are listed more than 60 different types of driven 
units and these nearly all are representative of driven machinery 
found in today’s plants. 


In explanation of the chart on this page, Fairbanks, Morse & 
Co., in its “Catechism of Electrical Machinery.” states that: “The 
squirrel cage induction motors, because of the wide range of 
elecirical characteristics which it is possible to obtain, have a 
great variety of applications. See chart .... for a few of the 


common applications for the basic types.- From a comparison of 


Type of Driven Machinery 


Approx. 
Starting 
Torque 
in % of 
Full Load 
Torque 


| 


Approx. 
Maximum 
Torque 
i 
Full Load 
Torque 


Approx. 
Starting 
Current 
i 
Full Load 
Current 


Starting 
Equipment 


Conditions 





Pumps (Centrif- Metal Grinders 
ugal, Rotary 
and Turbine) Joiners 
Molders 
Sanders 


Cotton Gins 

Fans (Centrifugal 
and Propeller) 

Circular Saws 
(Small and 
Medium) 


Line Shafts 
Motor-Gen- 
erator Sets 


Type Q 


| Ratings 5 
| H.P. and | 


Positive Pressure | 


Shapers Blowers 


Screw Machines 
Planers 


Rolo tatelaret4 
Presses 


Milling Machines Brine Agitators 


Keyseating Pulp Grinders 
Machines 
———— 


Lathes Jordans 


Buffers 


Drill Presses Small Stokers 


rele mus tice 


Smaller 
(NEMA | 
Class A) | 


Type QS 
Ratings 
7% H.P. 
& larger 
(NEMA 
Class B) 


1200 


180 
6 We) 
225 
160 
6 We) 
200 


135 


200 
6 We) 
Ritlt) 


200 


600 
6 Ye) 
750 
600 
8 Ke) 
700 
YAS) 


675 








Pumps (Recipro- Dry Pans 
cating and Dis- 
placement) 


Air Compressors 


Brick Presses 
Gear Plungers 


Brick and Tile 
Machines 


bS<aiat coe tated 
Compressors 

Conveyors Foundry 

Stokers 


Centrifugal Sand 
Mixers 


Crushers (with- 
out flywheels) 


Grain Elevator 
Legs 


Dough Mixers 


Grinders 
Hammer Mills Bending and 
Straightening 
Ball Mills Rolls 
Turn Tables 
Car Pullers 
Large Band Saws 
Conveyors start- 
ing loaded 


Bucket-type 
Elevators 


Pug Mills 


MW Utrelelitey Mot tees) 


| 


Type QO | 
Ratings 
3 


LOETT mes) 





Passenger and Freight Elevators 


| Type QR | 


(NEMA 
Class D) | 


| 300-400 


| 300-400 


300-400 


300-400 


Type Q Motors are cap- | 


| ableofwithstanding start- 
| ing at full voltage but the 


starting current is rela- | 


tively high and some 


power supply lines may | 


require the use of reduced 
voltage starters 


Type QS motors may be | 


| started across the line at 


full voltage with compar- | 
| ative low starting current. | 


| Starters may be reduced 


| voltage or full voltage 


| duty. 


types. Manual or mag- | 


| netic, 
| reversing. 


non-reversing or | 


Require normal starting 
icolaet( MMs fo) MoyelateltColtt 
Infrequent load 
fluctuations. Motor pro- 
vides service factor for 


| overload condittons. Con- 


stant speed. No special 


| conditions. 





Across the line, full-volt- 
age manual or magnetic, 
non-reversing or revers- 
ing. 


| Compressors and pumps 
| requiring less than 744 


Hp. under certain condi- 
tions may be successfully 
iv tetel(oo Mh ama ge + OME tele| 
10 Bielcns B 


Heavy starting, continu- 
foltt Me mitetecectiaccsiameltia a 
service factor for overload 
conditions. 





| Across the line, full-volt- 

| age reversing elevator 
control with master 
switches or drives. 





ee 4 0) © 
Hoists, Lifts, Small Cranes, Valves | 
| Modified) | 


(NEMA | 
fore TT 8) 


300-400 


300-400 


300-400 | 


300-400 


Same as for Type QR. 





Punch Presses, Laundry Extractor, 
Shears, Power Hammers, Crushers 
with Flywheels, Bending Rolls with 
Flywheels 





Pumps, Fans, etc 


Type QF | 
NEMA | 
LOTT 8) 
Modified) 


300-350 | 


300-350 
| 300-350 


Across the line, full-volt- 
age, manual or automatic 
reversing or non-revers- 
ing. 





Type QK 
NEMA 
Class E) 


75-100 


75-100 





Pumps, Centrifugal and Turbine 
Blowers and Fans, Centrifugal and 


Propeller 


Type QB 
40 H.P. & 


Class F) 


75-100 | 


100 
75-100 


The chart on this page was 





Same as Type Q. Should 
not be started on lower 
than 65% tap. 





Require high starting tor- 
que, intermittent duty 
single speed reversing 
service. 





Intermittent duty single 
speed reversing. 





High starting torque. 
Heavy fluctuating loads, 
usually with flywheels or 
high inertia to accelerate; 
foreretatelttoltt meltia a 





Low starting torque, high 
efficiency continuous duty 
with service factor for 
overload. 





Across the line, full-volt- 


| age, manual or automatic | 


| ing 


reversing or non-revers- | 


Low starting and maxi- 
mum torque. Low start- 
ing current. Continuous 
duty, service factor 1.0 
and no overload capacity. 


reprinted from Fairbanks-Morse, “Electric Machinery Catechism.” 
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Pump Corrosion 
(Continued from page 81) 


water normally present in the ground 
under artesian pressure. These gas 
bubbles pass through the turbine unit 
and column pipe and undergo various 
changes in volume due to the changes 
in pressure that take place and are 
mechanically carried through the 
pump and into the column pipe. 

On rapid increase in pressure the 
pubbles exist in the water with car- 
pon dioxide gas at a high solution po- 
tential and as the carbon dioxide dis- 
solves, the water film on the surface 
of each bubble is excessively acid due 
to the formation of carbonic acid. As 
the gas bubble with its acidic surface 
film passes over metal, corrosive ac- 
tion takes place due to carbonic acid. 

This type of corrosion has been rec- 
ognized at the high pressure points on 
the vanes in the bowls, at points in- 
side the column pipe located from 6 
in. to 2 ft above the top of the bowls 
and at points located several inches 
above the spiders between the pump 
shaft or shaft tube and the column 
pipe. The extent to which this cor- 
rosion is noted above the spiders de- 
creases with increased distance above 
the pump bowls. This decrease is due 
to the fact that as the water moves 
up the column pipe, the carbon diox- 
ide pressure within the bubbles de- 
creases and the relative amount of 
corrosion decreases accordingly. 

This theory also explains, in part, 
the reason for the more prevalent cor- 
rosion reported in the Chicago area 
at the present time than that formerly 
experienced. This is due to the fact 
that the static and dynamic head on 
the waters as they exist in the sand- 
stones is less now than formerly and, 
therefore, the tendency for bubble 
formation is greater than was for- 
merly. An increased tendency for 
bubble formation in present installa- 
tions can perhaps also be explained by 
the fact that greater capacity pump- 
ing units are now used than formerly, 
creating a greater pressure drop at 
the suction end of the pump. These 
greater capacity units are not always 
accompanied by proper increase in 
column pipe or suction pipe. 

The same type of corrosion takes 
place at shallow settings where water 
of high carbon dioxide content is han- 
dled. The presence of hydrogen sul- 
fide also increases the corrosion tend- 
ency. A “worm-eaten” shaft or shaft 
tube is also due to this phenomena. 


Corrosion May Be Caused by Stray 
Currents 

Stray currents have been accused 
of causing corrosion in many cases 
where no other reason is evident. Per- 
haps this is justified and perhaps not. 
No thorough study has been made on 
this factor in pump corrosion and it 
is questionable whether completely 
Satisfactory field data can ever be 
obtained. Some indications can, how- 
ever, be obtained by measurements 


of possible current flow with a milli- 
voltmeter between the discharge line 
and the pump head and between the 
column pipe and the well casing. If 
the potential difference is irregular it 
is assumed that the cause is not due 
to galvanic potentials but to stray cur- 
rents. Any further interpretation 
must for the present be only theoreti- 
cal and must recognize the fact that 
electric current takes the path of least 
resistance to complete its circuit or 
to pass from a point of high potential 
to one of lower potential. 

Stray currents have been observed 
and are known to exist at many in- 
stallations. It is generally a simple 
matter to connect a milli-voltmeter 
aeross a disconnected discharge line 
or from the pump head to the wall 
casing. To what extent they may be 
damaging to the pump will depend 
on whether the polarity is such as to 
enhance or inhibit galvanic action. In- 
hibition is included since cathodic pro- 
tection is actually the application of 
a controlled “stray” current. As to 
the source of:stray currents, (1) they 
may be transmitted from grounded 
lines through the distribution pipe line 
to the pump or (2) they may be trans- 
mitted through the earth structure to 
the well and pump from electrified 
railways or other grounded electrical 
power equipment. 

A series of tests for possible stray 
currents have been made at 32 wells 
in Illinois. It was significant to note 
that the well casing was negative to 
the discharge pipe line or to the col- 
umn pipe in 18 out of 19 cases where 
such potential could be measured. At 
about 50 per cent of the wells a vary- 
ing potential difference was noted to 
be present between the discharge line 
and pump head or between the pump 
head and the well casing. These tests 
of course tell little about ground cur- 
rents which exits under ground from 
one depth to another. 

Thus far discussion has referred to 
direct current. Alternating current 
should not be overlooked since it is 
entirely possible for alternating cur- 
rent to be rectified to give a pulsating 
direct current. In one instance, an 
alternating current potention (but no 
direct current) was observed between 
the power cable conduit and the pump 
head. Excessive corrosion was also 
noted at this installation. A duplicate 
installation had little corrosion where 
the cable conduit had been left off 
the cable and therefore no metallic 
contact was present. 

Stray alternating shaft currents 
have been noted to cause corrosion at 
bearings in industrial motors and gen- 
erators. Alternating currents have 
also been proven to be corrosive to 
underground lead cable sheaths. 

If stray currents: are the cause of 
deterioration it should perhaps be 
emphasized that it is futile to experi- 
ment on the choice of metals to pre- 
vent repeated corrosion damage. 

Prevention of corrosion will depend 
largely on the type of installation, 


the corrosion encountered and the 
economics involved. It is recognized 
that galvanic corrosion can be Tre- 
duced by the use of all bronze 
bowls with bronze impellers and stain- 
less steel impeller shaft. The addi- 
tional cost over a similar installa- 
tion with cast-iron bowls, bronze 
impellers and stainless steel shaft 
is in the neighborhood of 80 per 
cent of the turbine unit but often 
only about 10-20 per cent of the total 
cost of the installation and over a 5- 
year period a decided net savings 
should be affected (1) in power costs 
by a maintained efficiency, (2) by the 
elimination of the replacements and 
(3) by elimination of the costly ne- 
cessity for pulling the pump. 

A protected column pipe and shaft 
tube is almost a necessity for any 
deep setting. Hot-spun bitumastic 
(Plastex) Natasco and other coatings 
have proven effective. A problem still 
exists where wrench marks have dam- 
aged the coating on the shaft tube. 
Painting these fractures on the spot is 
the least that can be done to repair 
such damage and prevent accelerated 
attack at these points. 

Column pipe protection can be ob- 
tained at an added cost of 5 to 50 per 
cent of the cost of the pipe itself. With 
regard to protective coatings in gen- 
eral, it is first essential that the metal 
surface be clean and dry before the 
application of any coating. It is also 
recognized that in general the more 
difficult corrosive conditions require 
more costly protective measures. The 
question of “How costly must the coat- 
ing be to be effective” will best be 
answered by experience and correla- 
tion of cooperative data. 

Methods of protection arranged in 
the order of their cost and effective- 
ness are as follows: 

1. Baked-on resins. 

2. Resin-base paints. 

3. Chlorinated rubber. 

4. Rubber-base paints. 

5. Asphalt and coal tar-base paints. 

6. Lead base and lead-chromate base 

oil paints. 

It should be emphasized that an ex- 
pensive coating will be of no more 





The author points out that 
pump corrosion problems are 
not confined to Illinois al- 
though that is the locale 
where these studies were 
made. A recent inspection of 
11 abondoned deep well tur- 
bine units showed that 7 of 
these had been abandoned 
due to corrosion, 2 due to 
sand erosion, and one due to 
obsolescence while the last 
was apparently as good as 
new. These pumps had been 
removed from wells geo- 
graphically distributed over 
the midwest. 
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value than a cheap coating if the pipe 
is not clean and dry during the appli- 
cation. 

Several cathodic protection instal- 
lations have been made in Illinois. 
These have involved the use of an 
auxiliary electrode at the suction pipe 
and forcing a small current through 
it and using the whole pump unit as 
a cathode for the return of current 
to the surface where it is tapped off 
the pump head, the head shaft, and 
in some cases off the well casing. A 
special arrangement is provided to 
make the lower end of the impeller 
shaft and the bowls of equal potential. 

The insertion of insulation between 
the discharge line and the pump head 
is being used to inhibit or prevent 
stray current electrolyses. In some 
installations the well casing is also 
insulated from the pump head and 


column pipe. Where such potective 
measures are installed it is impera- 
tive that the housing for the power 
cables and the return water lines for 
water lubricated pumps should also 
be insulated from the pump head or 
the efforts will be nullified. 
Acid Treatment 

With regard to efficiency of opera- 
tion, many pumps have been inspected 
which were coated and even filled 
with an accumulation of iron oxide in 
the bowls and sometimes in the im- 
pellers. In one installation a deposit 
of calcium carbonate of one-half inch 
thickness was present in the discharge 
pipe. The sources of such deposits 
are questionable. There is good evi- 
dence that a large portion of the 
iron deposits are due to an accumu- 
lation of corrosion product from the 
bowls. These bowls appear to retain 


The Press- Temp 
Boiler Feed Cycle ... 


Designed to prevent flashing and cavitation when boiler feed pump 
takes suction from direct-contact heater, available submergence is 
limited, available net positive suction head is reduced ... Press-Temp* 
cycle uses heat exchanger to sub-cool water flowing from heater 
. .. In this manner, surplus NPSH is obtained, as shown by curves 


EVELOPMENT of the Press- 
Temp boiler feed cycle was di- 


a 
5 
4 
4 
a 
~ 
° 
= 
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Fig. 1. Relations between available and 
required NPSH, static head and friction 
° losses in suction piping 





rected towards the solution of the 
problems that arise when the boiler 
feed pump takes its suction from a 
direct-contact heater and where the 
available submergence is extremely 
limited. 

The required NPSH, or net posi- 
tive suction head, is the energy in 
feet of the liquid pumped which must 
be made available over and above the 
vapor pressure of the pumped liquid, 
in order to avoid vaporization, flash- 
ing and cavitation in the centrifugal 
pump impeller. For a given set of 
operating conditions of. capacity and 
head per stage, the required NPSH 


{ 
BOOSTER PUMP WAIN FEED 
PUMP 
AVAILABLE NPSH AT BOOSTER *(S-h,) 
AVAILABLE NPSH AT MAIN FEED PUMP (R-R) 


Fig. 2. How available NPSH at suction of 
boiler feed pump may be substantially 
increased by use of a booster pump 


their original shape but careful in- 
spection will nearly always show the 
cast-iron surface to be softened or 
graphitic. 

Such deposits naturally reduce ef- 
ficiency of operation and for deep 
settings it is costly to remove by puil- 
ing the pump. It is entirely feasibie 
to clean such deposits and increase 
the efficiency of operation by treat- 
ing these pumps in place with inhibi- 
tied hydrochloric acid. 

This discussion has been brief 
throughout. Many points have not 
been covered throughly and much can 
be said concerning the value of plus 
or minus five or ten per cent efficiency 
with regard to dollars per million gal- 
lons of water. The author wishes to 
express his sincere appreciation to 
Millis for collecting much of the data 
presented. 


By 
IGOR J. KARASSIK 


Application Engineer, Worthington 
Pump & Machinery Corp. 


is a function of the operating speed, 
increasing with higher speeds and de- 
creasing at low speeds. 

The available NPSH of a system, 
on the other hand, is the difference 
between the suction pressure and the 
vapor pressure, and can be expressed: 


Available NPSH = 
(Pi: — Py) + (S — hr) 
where: 
P; = Pressure in the suction vessel 
P, = Vapor pressure at the pump- 
ing temperature 
S. = Static elevation from suction 
vessel water level to pump 
centerline 
ht = Friction losses in the suction 
piping 
Then, if H; is the required NPSH 
for the boiler feed pump, proper 
operation of the pump will only be 
insured if: 
(Pi — Py) + (S — hr) > Hs 


In a direct-contact heater, the pres- 
sure P; is substantially equivalent to 
the vapor pressure Py, therefore, the 
only available NPSH is represented 


“by the difference between the static 


head S and the friction losses hr, as 
illustrated in Fig. 1. It is apparent 
that, in many cases, physical limita- 
tions reduce the value of S to a nomi- 
nal amount while, on the other hand, 
the desire to utilize the highest per- 


*Patent applied for. All re-publication 
rights reserved by author. 
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missible operating speed increases the 
required NPSH substantially. 


One Method: Booster Pump 

In such cases, the installation may 
include a low-speed, low-head booster 
pump which can operate under the 
available suction conditions and 
which delivers the feedwater under 
moderate pressure to the suction of 
the main feed pump, as shown in 
Fig. 2. The available NPSH at the 
suction of the latter is increased sub- 
stantially and the main feed pump 
can be selected to operate at the most 
suitable speed, without regard to the 
low available submergence from the 
heater. However, the inclusion of a 
booster feed pump in the cycle pre- 
sents certain very definite disadvan- 
tages. It increases materially the 
original cost of the installation, re- 
quires an additional driver and intro- 
duces additional maintenance prob- 
lems. 


How Press-Temp Cycle Does It 


Referring to the formula express- 
ing the available NPSH of a system, 
the Press-Temp cycle is based on a 
reduction in the value of Py, instead 
of an increase in that of P:, which is 
what is accomplished by the inclu- 
sion of booster feed pumps. 

While the feedwater issuing from 
the direct contact heater is at a pres- 
sure substantially equivalent to the 
vapor pressure corresponding to its 
temperature, it is quite feasible to 
interpose a heat exchanger in the 
suction line between the direct-con- 
tact heater and the boiler feed pump 
itself. Once the value of the required 
NPSH becomes established for the 
pump selected, the difference between 
this NPSH and the available NPSH 
(S — hr) must be made up by sub- 
cooling the feedwater to a tempera- 
ture lower than that in the direct- 
contact heater. Then: 


Available NPSH = 
(S — he) + (Pvi —- Pre) 


Fig. 4. Effect of temperature depression 
on available NPSH, as carried out in 
Press-Temp cycle 


age) 


BOILER 
BOILER FEED 


PUMP 





where: 

Py; = Vapor pressure at tempera- 
ture in the direct contact 
heater 

Pyz = Vapor pressure at tempera- 
ture at outlet of heat ex- 
changer 

Since the available NPSH must be 

equal to or greater than H, (the 
NPSH required by the pump): 
Cy ge ot Bm Ci ae hr) 


In order to avoid heat losses in the 
feedwater system, the Press-Temp 
cycle contemplates the use of the con- 
densate from the condensate pump 
discharge as the cooling medium in 
the heat exchanger. The cycle is de- 
scribed schematically in Fig. 3. 


Use of Heat Exchanger 

It will be seen that the condensate 
pumps discharge through a closed 
heater or heat exchanger, before pro- 
ceeding into the direct-contact heater. 
The feedwater from the direct con- 
tact heater, in its turn, is cooled on 
its passage through this heat ex- 
changer before entering the boiler 
feed pump. The heat exchanger is 
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INITIAL FEEOWATER TEMPERATURE 


Fig. 3. Schematic diagram of the Press- 
Temp boiler feed cycle, in which heat 
exchanger reduces temperature of water 
flowing to feed pump suction, thus in- 
creasing available NPSH 


arranged in such a manner that the 
condensate discharge flows through 
one or more bundles of tubes, while 
the feedwater from the direct-contact 
heater flows through the heat ex- 
changer shell, around the tubes. This 
arrangement is selected to minimize 
the friction losses through the heat 
exchanger as far as the feedwater 
flow to the boiler feed pumps is con- 
cerned. 

In some cases where space is at a 
premium, it is contemplated that the 
heat exchanger would be located in- 
side the storage space of the direct 
contact heater, this storage space be- 
ing properly baffled to provide for 
satisfactory flow of the feedwater 
past the tube bundles. 


How Much Is Gained? 

The effect of sub-cooling on the 
available NPSH is illustrated in Fig. 
4, where the surplus NPSH obtained 
by means of temperature depression 
is plotted against the initial feedwa- 
ter temperature for a series of values 
of temperature depression. 

In using this chart, it is only neces- 
sary to know the initial feedwater 
temperature in the direct-contact 
heater and the required surplus 
NPSH to determine’ the necessary 
temperature depression. For exam- 
ple, if the initial feedwater tempera- 
ture is 325 F and it is required to 
provide 20 feet of surplus NPSH, the 
necessary temperature depression will 
be 6 F, or, in other words, the feed- 
water at the outlet from the heat 
exchanger must be reduced to a tem- 
perature of 319 F. 
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EFFECT OF TEMPERATURE DEPRESSION ON AVAILABLE N-PSH. 
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Why Design Details Are Important 
in Motorized Control Valves 


By S. D. ROSS Engineer, Brown Inst. Co., Div. of Minneapolis-Honeywell Regulator Co. 


S WAS EXPLAINED in the first 

installment of this article in the 
August issue, a motorized control 
valve assembly comprises two essen- 
tial elements; a power unit which is 
operated by a controller to position 
a sliding stem in accordance with a 
controlled variable and the control 
valve itself. The power unit was con- 
sidered in the first installment; now, 
the control valve will be considered. 


The Control Valve 

Sliding stem control volves for use 
with either electric or pneumatic 
power units are in most cases identi- 
cal in design. The most common type 
of body for these valves is the globe 
body illustrated in Fig. 4, compris- 
ing: (1) stuffing box, (2) inner port 
with valve seat, and (3) inner valve 
or valve plug which is directly at- 
tached to the valve stem. 

Bodies of this design are identical 
in the smaller sizes for two-position 
and proportional control, differences 
in design for the two types being in- 
corporated in the power unit. In the 
larger sizes, however, the additional 
travel of the high lift throttling valve 
requires a marked increase in body 
dimensions as compared to the low 
lift valve. 

Stuffing Box 

The stuffing box functions to seal 
the fluid flowing through the valve 
body, while permitting the valve stem 
to pass through as freely as possible. 
As shown in Fig. 4, it is mounted on 
the top or head flange of the valve 
body and has a sealing gland around 
the valve stem which is packed with 
composition rings or other suitable 
material. The space around the pack- 
ing is filled with a lubricant selected 
to suit the fluid being sealed. 

A gland nut is provided at the top 
of the sealing gland to permit access 
to the chamber and provide a means 
of tightening the seal by compression 
on the packing material. Inasmuch 
as this chamber can be the most se- 
rious cause of friction on the valve 
stem, the packing and lubricant for 
mast fluids should be such that an 
adequate seal can be obtained by 
hand tightening of the gland nut. 

The valve stem passing through the 
stuffing box must be of sufficient di- 
ameter to insure a sturdy connection 
to the power unit stem, yet not of 
excessive size to create undue fric- 
tion against the packing. To further 
promote free action, the stem is 
highly polished. 


Valves for proportional control and 
sometimes valves for two-position 
control-are supplied with a stem lu- 
bricator on the stuffing box as shown 
in Fig. 4. By means of a jack screw, 
additional lubricant can be forced 
into the packing gland from time to 
time and the seal thereby kept tight. 
Excessive friction may be caused in 
the stuffing box if sufficient lubricant 
is not maintained around the valve 
stem, but may also be caused if the 
jack screw is tightened too much in 
an attempt to stop leakage. 

If fluid in the valve body is under 
high pressure, a shut off valve on the 
stem lubricator (shown on Figs. 2 
and 5) is furnished to prevent pos- 
sible blowing out of the fluid through 
the stem lubricator when the jack 
screw is removed to renew the lu- 
bricant. 

Temperatures of fluids above 500 F 
cause excessive drying of the lubri- 
cant. For such applications an exten- 
sion bonnet (see Fig. 5), with stuffing 
box incorporated at the top and radi- 
ating fins along the length, is used so 
that heat is readily dissipated. 

Temperatures of fluids below 32 F 
thicken the lubricant, thereby in- 
creasing friction. Also, ice tends to 
form on the portion of the valve stem 
extending from the stuffing box, caus- 
ing the stem to stick if it remains 
long in one position. For such appli- 
cautions a plain extension bonnet 
without radiating fins is used so that 
ice coating on the bonnet can be re- 
moved easily, and heat can be ab- 
sorbed from the surrounding atmos- 
phere. 

For especially corrosive fluids, such 
as hydrofluoric acid, the extension 
bonnet type of assembly can be fur- 
nished with an additional sealing 
gland just above the connection to 
the head flange. This gland is a 
labyrinth of close fitting steel packing 
rings into which a sealing fluid is 
introduced through a side tap on the 
bonnet just above the gland. Pres- 
sure of the sealing fluid is maintained 
in excess of the fluid pressure at the 
valve body to prevent leakage of the 
corrosive fluid around the valve stem 
and through the stuffing box to at- 
mosphere. The usual stuffing box acts 
to prevent leakage of the sealing 
fluid. 


Inner Port 
The inner port is the opening within 
the valve body into which the valve 
plug seats to throttle the flow. Valve 


bodies, as illustrated in Figs. 4 and 5, 
are available in single or double port 
construction. In order to explain fully 
the general function of the inner port 
and inner valve combination, and the 
design considerations involved, the 
basic factors of flow through the in- 
ner port will be discussed. 
THEORETICAL CONSIDERATIONS: The 
fundamental equation of flow through 
an orifice may be expressed as fol- 
lows: 
Q = AC V2gAp, where in suita- 
ble units: 
Q = rate of flow through the ori- 
fice 
A = area of the orifice 
C = orifice constant 
g = acceleration due to gravity 
(a constant) 
Ap = differential pressure (up- 
stream less downstream pres- 
sure at the orifice) 


While other properties of the fluid 
(flowing) must be taken into account 
for a given valve passing a given 
fluid, this basic equation will serve 
for the present considerations. 

The orifice constant ‘“C’ may be 
dismissed as representing a factor 
less than unity which takes into ac- 
count the decrease in flow from the 
theoretical value caused by turbu- 
lence and change in direction of flow 
through the valve body. This coeffi- 
cient is empirical, varying greatly 
with the valve body construction and 
the rate of flow. 

When the valve plug is in the fully 
open position, all or most of the inner 
port will be uncovered, and fiuid will 
flow through the opening in accord- 
ance with the basic flow equation. 
With “C” at some constant value for 
the open valve position, if the control 
valve is to assume full control of 
flow, “A” in the equation should rep- 
resent the free area and “Ap” the 
differential pressure across the inner 
port. Under these conditions, ‘“Q” 
will represent the true maximum Ca- 
pacity of the valve. 

The area of the inlet or outlet pas- 
sages of the valve body, or the pipe 
liné area, therefore should not be less 
than the area of the inner port, be- 
cause the capacity flow of the valve 
would be limited by the smaller area. 


The flow would reach a maximum ‘ 


value before the valve plug reached 
its full open position and in propor- 
tional control the valve could not pro- 
vide control beyond this point. 
Experience has shown, moreover, 
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Part II. In the first part of this article in the August issue, the author analyzed the design and construction 


of the two types of power units—the electric type and the pneumatic type—used with motorized control 


valves of the sliding stem type. Now, in this installment, he shows why the design of the control valve 


itself is important in the proper selection of valves and in the operation of an accurate control system 





that the discharge or outlet passage 
of the valve body should be increased 
in area to decrease the pressure loss 
in the valve body due to turbulence 
and change in direction of the fluid 
leaving the inner port. This effect is 
more evident in the double port body 
which has two discharge passages. 
The less this pressure loss, the 
greater the capacity of the valve 
body. 

The basic flow equation also shows 
that with “A” a maximum for the 
fully open valve the pressure differ- 
ential (Ap) across the inner port of 
the valve determines the capacity. 
This pressure differential is consid- 
ered constant in calculating the ca- 
pacity; but is difficult to maintain 
constant, being a function of the 
source and the end pressure of the 
process, less the variable pressure 
loss in the piping system. This rela- 
tionship should serve to emphasize 
the need for accurate data on the 
pressure conditions at the valve. 

Another general consideration in 
the inner port design is the inner 
valve seat. This may be cast inte- 
grally in the valve body, being then 
merely a ridge around the port open- 


ing, or it may comprise a separate 
ring which is screwed into threads on 
the inner port. The advantages of the 
latter are: (1) worn seat rings can 
be renewed, (2) the seat can be fabri- 
cated from more durable metals with- 
out requiring that the whole body be 
constructed of this material, and (3) 
the inner valve and seat can be re- 
placed by a matched pair of a differ- 
ent size, should the valve be found 
too large or too small when installed. 
Direct and Reverse Action 

A characteristic common to single 
and double port valves is the action of 
the valve plug to seat downward to 
close (Fig.4) or upward to close. 
There is need for the two actions only 
when the valve is operated by a dia- 
phragm motor, which generally 
moves the stem downward with in- 
crease in air pressure. In the event 
of air failure, the application some- 
times requires that the diaphragm 
motor valve assume a closed position 
and sometimes an open position. 

Downward motion of the valve plug 
to close the valve is known as direct 
acting, air-to-close, or spring opened 
(upon air failure). With the valve 
plug inverted and upward motion of 


the valve plug to close, the valve is 
known as reverse acting, air-to-open, 
or spring closed. Most pneumatic 
controllers have provision for direct 
or reverse action and can be changed 
easily to provide the correct action 
required for the control valve action 
selected. 

For purposes of standardization 
and possible field conversion, most 
valve bodies are designed with head 
and blind flanges of the same size so 
that the valve body can be inverted 
and the valve plug reversed in posi- 
tion on the valve stem to reverse the 
action of the valve. 

Both direct and reverse acting 
valves are not reqyired for most elec- 
tric motorized valves, because the 
common types require electric power 
to move in either the open or closed 
direction, and reversal of operation is 
accomplished by interchanging of 
leads to the motor terminals. It will 
be noted with electric motorized 
valves, other than the spring return 
type, power failure results in the 
valve remaining in the last position 
attained prior tc power failure. 

SINGLE VERSUS DOUBLE PorRT BODIES: 
In all sliding stem type control valves, 


Fig. 4, left, below: Single port body with bevelled disc inner valve. (1) valve stem; (2) stem iubricator: (3) gland nut; (4) packing: (5) 
sealing gland; (6) stuffing box: (7) head flange: (8) inner (bevelled disc type): (9) removable seat ring; (10) valve body: (11) blind 
flange. Fig. 5, right, below: Double port body with ratio plug inner valve and finned extension bonnet 
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Fig. 6. Various inner valves for proportional controllers 


fluid pressure in the valve body cre- 
ates a vertical thrust on the inner 
valve. This force is the product of 
the differential pressure across the 
valve multiplied by the free area of 
the valve plug normal to the stem 
motion. 
Single Port Valves 

In single port valves differential 
pressure acts over the entire bottom 
of the valve plug (see Fig. 4) to cre- 
ate an upward force on the valve 
stem. When the valve plug is in the 
closed position, moreover, the down- 
stream pressure in many applications 
drops practically to zero, thereby in- 
creasing the pressure differential so 
that the upward thrust may consti- 
tute an appreciable force. The power 
unit must overcome this force to hold 
a direct acting valve closed, or to 
open a reverse acting valve. For pro- 
portional control with diaphragm mo- 
tor valves, the effect of stem thrust 
is obviously undesirable and, except 
for small valve sizes, usually pro- 
hibits the use of single port bodies. 

The double port body was designed 
to minimize the undesirable effects of 
this thrust. The inlet and outlet flund 
pressures tend to balance themselves 
by acting both upward and downward 
on the two valve plugs, resulting in 
what is termed a balanced valve (see 
Fig. 5). For practical construction 
the upper port is usually made 
slightly larger than the lower, so that 
the lower valve disc may pass through 
the upper port when the inner valve 
is installed. The valve is then called 
semi-balanced but is actually about 
90 per cent balanced, with some 10 
per cent of the differential pressure 
creating an upward stem thrust when 
the valve is closed. 


Thrust Changes 

When the inner valve is moved off 
its seat, however, the stem thrust 
changes. In the case of one double 
port valve with V-port inner valve 
the thrust was found to decrease 
gradually from a maximum upward 
value when the inner valves were on 
their seats to a small value in the 
reverse direction at about 75 per cent 


of travel, and then to increase gradu- 
ally in the upward direction again to- 
ward the end of stroke to a value 
about one-half that at the closed po- 
sition. 

This variation in stem thrust with 
the inner valve position is attributed 
to the changing velocity effect of the 
fluid impinging upon the valve plug 
or plugs. When the valve is in the 
closed position, the thrust is due only 
to the static pressure of the fluid and 
remains constant. This latter value, 
however, is the maximum, and with 
double port valve bodies does not con- 
stitute an appreciable force unless 
high pressure differentials are pres- 
ent. 

The double port construction, how- 
ever, has one disadvantage. With va- 
riation in temperature, the stem por- 
tion connecting the two valve plugs 
contracts or expands linearly a dif- 
ferent amount than the valve body. 
In the closed position, therefore, one 
valve plug seats first and prevents 
the second plug from seating com- 
pletely. This results in a minimum 
or “leakage” flow, varying from 1.5 
to 4 per cent of the maximum flow 
through the valve. For tight shut-off, 
as sometimes required, a single port 


valve must be used. 


Inner Valve 


Inner valves fall naturally into two 
classifications, according to the type 
of control for which the valves are to 
be used, that is: two-position or pro- 
portional control. There are, how- 
ever, several design features common 
to both classifications. 

GENERAL REQUIREMENTS: One con- 
sideration common to all inner valves 
is the effect of thrust due to fluid 
pressure against the valve stem and 
plug in the direction of flow through 
the valve. Such a thrust is of par- 
ticular consequence at higher veloci- 
ties of flow—causing misalignment of 
the valve stem and thereby changing 
the relation of the inner valve posi- 
tion with respect to the valve seat. 
This is an effect undesirable in a 
proportional control valve, particu- 
larly when the inner valve approaches 





the closed position, because of its ef- 
fect on the rate of flow. Misalign- 
ment of the valve stem also increases 
friction in the stuffing box as a result 
of binding of the stem against its 
bushings and the packing. 

Thrust is prevented from affecting 
the stem alignment by means of 
skirted guides on the inner valve 
(see Fig. 4), or by an extension stem 
on the bottom of the inner valve with 
a guide bushing in the blind flange 
(see Fig. 5). 

Even with skirted guides or a bot- 
tom extension stem, however, it is 
evident that some friction will result 
from line thrust pressing the skirt 
against the valve seats or stem 
against its bearing. The construction 
of the valve body shown in Fig. 2 is 
designed to reduce such friction to a 
minimum. The plan view illustrates 
clearly how inlet flow is divided 
equally to act against the inner valve 
from opposite directions, thereby 
tending to balance itself. This refine- 
ment of design is confined to the pro- 
portional control valve. 

Another general consideration is 
the connection between the inner 
valve and valve stem. First of all, 
the joint should permit easy removal 
of the inner valve for replacement or 
reversal of valve action. In addition, 
it is sometimes made flexible to per- 
mit a slight sidewise motion of the 
valve plug so that the latter may be 
properly aligned in its seat. This is 
particularly desirable with the dou- 
ble port valve construction wherein 
two plugs should seat. The single 
bearing connection of the diaphragm 
motor (see Fig. 2), however, permits 
sidewise motion in the power unit, so 
that the valve stem connection to the 
inner valve may be rigid. 


Prevents Stalling of Motor 


In the case of electric motorized 
valves, the stem connection is some- 
times designed to provide some over- 
travel of the stem and assure tight 
seating. This is accomplished by 
placing a small compression spring, 
in a suitable retainer, between the 
bottom of the valve stem and the top 
of the inner valve. This arrangement 
also prevents stalling of the motor 
should particles of a foreign sub- 
stance lodge on the valve seat, pre- 
venting the valve stem from moving 
to the end of travel. 

INNER VALVES FOR TWO-POSITION 
CoNTROLS: For such control the inner 
valve is simply a flat disc bevelled at 
the seating edge. This construction 
best provides as maximum flow in the 
open: position, with a minimum lift. 
Several types, also called quick open- 
ing or poppet inner valves, are avail- 
able—such as the metal bevelled disc 
with skirted guides, illustrated in Fig. 
4, or a type with removable composi- 
tion disc on the seating surface. 

The disc of the latter is made of a 
resilient material having the advan- 
tage of providing tight sealing, re- 
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gardless of whether particles of dirt 
or other hard matter become lodged 
between the seat and the valve disc. 
It is suitable for air, steam, or water 
—provided these fluids do not contain 
corrosive impurities. The life of this 
disc, of course, can not compare with 
the metal disc, especially at higher 
fluid temperatures, but the disc is 
easily replaceable. 

INNER VALVES FOR PROPORTIONAL 
ConTROL: The chief types of inner 
valves for such control may be classi- 
fied as follows: 


1. V-Port Types 
a. With skirted guides (Fig. 6a) 
b. Cylindrical with bottom guide 

(Fig. 6b) 

2. Shaped Plunger Types (with bot- 
tom guide) 
a. Ratio Plug (Shown in Fig. 5) 
b. Throttle Plug (Fig. 6c) 


3. Low Flow Rate Types 
a. Needle Valve or Tapered Plug 
(Fig. 6d) ° 
b. Special types for very low 
flows 


By design of the inner valve shape, 
many different relationships between 
flow and valve lift are obtainable. In 
certain applications, a prime concern 
is the choice of an inner valve with a 
particular ‘“flow-lift” characteristic to 
suit the process. The following dis- 
cussion, however, is limited to phys- 
ical characteristics of the inner valves. 

The V-Port Inner Valve of Fig. 6a 
comprises a skirt guide in which “V” 
or similarly shaped ports are cut 
such as to create increasing areas of 
opening for each succeeding unit of 
lift. The port openings are usually 
standardized to one shape in manu- 
facture. 

One advantage claimed for this de- 
sign over the shaped plunger types 
is its ability to operate continuously 
over long periods of service with min- 
imum erosive action on the surfaces 
controlling the rate of flow. Such 
erosive action which does occur is 
said to take place on the outer edge 
of the ports next to the valve seat 
and not seriously alter those portions 
of the V-port which control lower 
rates of flow. 

The Cylindrical Type of V-Port In- 
ner Valve shown in Fig. 6b is basi- 
cally the same as the skirt type, but 
it will be noted that a rectangular 
portion is provided in the upper port 
for inlet of the fluid to the shaped 
portion and in the lower port for out- 
let of the fluid from the shaped por- 
tion. Thus total lift occurs with this 
type over only a part of the ports. 

The Shaped Plunger Types illus- 
trated in Fig. 5 and 6c are seen to 
be fundamentally the same. The 
terms ratio plug and throttle plug, 
respectively, have originated to dif- 
ferentiate the two which have very 
different flow-lift characteristics. 

The chief disadvantage of these 
types is that low clearance flows are 


more difficult to maintain because of 
the “nozzle orifice’ effect around the 
periphery of the port as compared to 
the straight edge openings in the 
V-port types. This effect causes ex- 
cessive erosion or “wire drawing” at 
low percentage rates of flow, particu- 
larly with high pressure differentials, 
and thereby increases the clearance 
flow. 

Formed plungers offer the advan- 
tage, however, that they may be made 
from materials suitably heat treated 
for unusually severe conditions of 
operation. They are also simpler to 
shape in manufacture. 

Inner Valves for Low Flow Rates 
are designed to provide the necessary 
smaller port area changes which can- 
not be obtained with the previously 
described inner valves. A common 


‘type shown in Fig. 6d, known as a 


needle or tapered plug inner valve, is 
available with inner port diameter as 
small as %-in. A valve with this type 
inner valve may have a capacity, for 
example, of % gpm of water with 
about a % psi pressure drop, or 3% 
gpm with about a 60 psi pressure 
drop. The increased application of 
control valves for still lower flow 
rates, such as encountered in pH con- 
trol, has led to the development of 
other designs of inner valves too spe- 
cial to be covered in this article. 


Materials of Construction 


In addition to the physical charac- 
teristics of the control valve, there 
remains the important consideration 
of selecting suitable materials for the 
valve body and its internal parts. 
Temperature, pressure, erosiveness, 
and corrosiveness of the fluid being 
handled are factors which determine 
this choice. It is obviously impera- 
tive that the properties of the fluid 
to be handled are known, so that the 
proper materials of construction can 
be selected. 


Valve Body Materials 


Valves bodies are made chiefly 
from bronze, cast iron, cast steel, and 
stainless steel—with many variations 
in the proportions of the alloying con- 
stituents and other special alloys be- 
ing available to suit unusual condi- 
tions. 

The inner valve, valve seats and 
valve stem, however, may be made 
from a metal different from that 
of the body itself to counteract 
erosion or corrosion. This is known 
as the valve trim. Common trims are: 
bronze for bronze and cast iron 
bodies; and stainless steel for bronze, 
cast iron, cast steel, and stainless 
steel bodies. Other trims are avail- 
able to meet special requirements. 

Where temperature and pressure 
alone are considered, the valve body 
is selected on the basis of the com- 
monly accepted American Standards 
Association ratings. The tables below 
summarize these ratings for standard 
valve bodies. 


Table I. Bronze or Cast-Iron Bodies 


Working Pressures 

Pipe psiat psiat 
Connection 410F 100F 
Screwed Ends ...... 250 400 
Standard Flanged ... *125 175 
Extra Heavy Flanged 250 400 


*125 PSI at 360 F. 
100 PSI at 340 F for valve sizes over 5 in. 


Table II. Cast Steel or Stainless Steel 


ies 
Working Pressures 
Pipe psiat psiat 
Connection 750 F 100 F 
Screwed Ends ....... 600 1000 
150 Ib Flanged...... 7150 230 
300 lb Flanged...... 300 500 
400 lb Flanged...... 400 670 
600 lb Flanged...... 600 1000 
900 lb Flanged...... 900 1500 
1500 lb Flanged...... 1500 *2500 





{Rating at 500 F. 
*Rating for Cold, Non-Shock fluids. 


Although screwed or flanged ends 
are the common types of pipe con- 
nections on valve bodies, special 
joints—such as “tongue and groove, 
ring and ball” joints— are sometimes 
used to provide a tighter seal against 
liquids which tend to leak through 
the more common joints. The names 
of these connections are indicative of 
their nature. 

Where erosion due to the velocity 
effect and nature of the fluid flowing 
is of prime concern, a hard surface 
may be imparted to the seat rings 
and inner valve by means of Stellite 
facing, which is deposited by welding. 
This special coating is hard even at 
red heat and usually is available only 
in valves with stainless steel or simi- 
lar alloy trims. Stellite facing is 
commonly used to prevent erosion or 
wire drawing due to high velocity 
steam. 

The subject of corrosion resist- 
ance of various valve metals is com- 
plex and entirely beyond the scope of 
this article, but references are given 
in the bibliography. Many metals 
have excellent resistance to corrosion 
but are not satisfactory for valves be- 
cause of initial cost, difficulty in ma- 
chining, or physical properties unde- 
sirable to the finished product. It is 
of interest to note that control valves 
of ceramic and glass construction are 
also available, finding application 
where it is desired to prevent con- 
tamination of the fluid being handled. 
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Boiler Water Conditioning at 
West Point Power Plant 


Colloidal treatment without inorganic salts described as a development 
of years of research and experimentation . . .Colloidal dimensions 
measured in millimicrons . . . Physical principles of adsorption and 
coagulation prevent scale formation and corrosion of boiler metal... 
Colloidal action works to remove old scale, reduces blowdown re- 
quirements and foaming tendencies ... Results of experience with 
all-colloidal emulsion in West Point power plant are summarized 





ENERALLY, engineering research 

must necessarily be followed by 
actual practical application in the 
field without which no actual prog- 
ress is possible. This is particularly 
true of research and development in 
water treatment. Collaboration by 
operating personnel, engineers and 
chemists alike, as well as manage- 
ment, over a period of time will bear 
out whether and to what extent a 
development is really meritorious. 
This article deals with just such a 
development, describing its theory as 
well as its actual application, and it 
is hoped that information contained 
herein will be of concrete advantage 
to all individuals concerned with wa- 
ter treatment for steam generating 
equipment. 





SURVEY of the existing litera- 

ture on water treatment methods 
shows an abundance of articles on the 
use of the various inorganic chemicals 
such as phosphates, alkalies, etc., for 
internal boiler water treatment or for 
pre-treatment purposes, and by com- 
parison, few articles on the addition 
of colloidal agents such as the tan- 
nins to these inorganic chemicals. 
Relatively recently, there has been a 
specific interest in this latter method 
due to a desire to achieve better re- 
sults than have been obtained with 
the use of the inorganic treatments 
alone. In recent years, there has 
been increasing interest in a third 
method which is the logical out- 
growth of dissatisfaction with con- 
ventional conditioning methods: 
namely, straight colloidal condition- 
ing without the use of any inorganic 
chemicals at all. 


Early Attempts at Water Treatment 

In the early days of water treat- 
ment, prior to the application of any 
scientific study, many available ma- 
terials such as potatoes, oat hulls, 
molasses, tannins, seaweed, etc., were 
in common use. Despite instances of 
success here and there, due probably 
to a combination of fortunate circum- 
stances caused by the particular wa- 
ter in use, the particular boiler and 
some organic constituent of the par- 
ticular treatment used, it was never- 
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Fig. 1. Exterior view of West Point Power Plant (Note stack at upper right in photograph) 


theless readily apparent to boiler 
operators that the problem of water 
treatment was still largely unsolved. 

The three basic difficulties the 
treatment sought after had to correct 
were: 

1. Deposition of -incrustants on 
heating surfaces as scale. 

2. Deterioration of metal due to 
corrosion. 

3. Delivery of a wet, carryover 
laden steam with its attendant evils. 


Use of Inorganic Chemicals 


Study led to the introduction of 
the internal use of the various inor- 
ganic chemicals such as soda ash, 
caustic soda, sodium sulfite, the vari- 
ous phosphates, all sodium compounds 
and, today, the corresponding potas- 
sium salts for high temperature oper- 
ation. In addition to the development 
of the internal treatments, various 
external-to-the boiler or pre-treat- 
ment systems were devised such as 
the lime-soda (hot or cold) treat- 
ment, lime-phosphate treatment, zeo- 
lite softener (hydrogen or sodium 


cycle), and, more recently, the vari- 
ous resinous exchangers. 

All these methods, whether internal 
or external, are based upon the in- 
organic chemical reaction principle 
by means of which a_ supposedly 
harmless compound is formed in 
place of the original harmful hard- 
ness constituent. 


Use of the Inorganic-Organic Chemical 
Combination 


In many instances it has been 
found that even with rigid chemical 
centrol, proper water conditioning 
results were not being obtained with 
the use of inorganic chemicals alone. 
Remembering the early days of water 
treatment when organic substances 
were in use, with some measure of 
success, an attempt was made to 
utilize such materials in conjunction 
with inorganic chemicals. Again, ex- 
perience has shown that though im- 
proved results may be obtained by 
using an inorganic such as phosphate, 
with an organic such as tannin, the 
answer to proper water conditioning 
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does not lie wholly in such combina- 
tion. In fact, it has been shown that 
the organic ingredients act on the in- 
organic chemicals and vice versa with 
the result that they interfere with 
each other’s actions, yielding results 
only moderately better than wherf 
they are used alone. 

The mechanism involved when us- 
ing the inorganic chemicals is the 
grain for grain or chemical reaction 
principle based upon rigid chemical 
control. On the other hand, the par- 
tial success exhibited in the use of 
“naturally” occurring materials such 
as seaweed or tannins, is based upon 
the fact that these materials consist 
in part of “colloidal” matter. It is 
the presence of this truly colloidal 
matter in the seaweed or tannin 
which causes them to exhibit par- 
tially successful water treatment 
properties. The action of these col- 
loids is not dependent on chemical 
reaction in any way. 


Colloidal Organic Treatment 

In order to appreciate the proper- 
ties of colloids, it is necessary to 
examine their physical relationship to 
other materials. Matter of colloidal 
dimensions can be produced, in the 
simplest sense, by taking an object 
and subdividing it repeatedly until its 
component parts reach the tiny size 
range between 1 and 100 millimi- 
crons. To illustrate the tremendous 
surface area obtained when subdivid- 
ing matter into such small dimen- 
sions, it has been calculated that if 
a piece of graphite weighing 1 gram 
were ground to colloidal dimensions, 
there would be a resultant surface 
area on the particles of 1173 sq ft. 
This illustration of the presence of 
the enormous surface area when 
dealing with colloids is of prime im- 
portance since the colloidal properties 
are the result of the presence of what 
is termed “surface phenomena.” An 
examination of Fig. 2 (Table of Dis- 
persion) shows the relationship of 
colloids to suspensions and true solu- 
tions. 


Whereas the inorganic chemicals 
function on a reaction basis which 
can be considered a grain for grain 
chemical reaction, the colloid owes 
its water treating characteristics to 
its two major surface properties of 
adsorption and coagulation. Adsorp- 
tion may be defined in the water 
treatment sense as an ability to fix 
itself to materials by exhibiting a 
sheathing action. This is illustrated 
in Fig. 3 where the colloid, instead 
of reacting with the scale forming 
impurities present in the water, sim- 
ply sheathes or coats these impurities 
the instant they emerge as tiny, crys- 
talloid particles. By the agglomera- 
tion of several tiny sheathed impuri- 
ties, a coagulated gel is formed as a 
flocculant, non-adhering sludge par- 


Fig. 2. Table of dispersion which shows the re- 
lationshi 


ticle which remains suspended in the 
boiler water until it acquires suffi- 
cient weight to gravitate downwards, 
being thus eliminated with the blow- 
down. The adsorptive capacity ex- 
tends not only to the impurities such 
as the calcium and the magnesium 
salts, but also to silica or suspended 
impurities which may at times enter 
with the feedwater. 


Old Scale, Blowdown and Foaming 

A colloidal conditioner also has the 
ability to fix itself as a fine, micronic, 
almost completely heat conductive 
film on the boiler surfaces, which it 
is in contact with at and below the 
water line, thereby not only offering 
a “slip-surface” preventing the ad- 
herence of scale, but also affording 
protection against the corrosive at- 
tack of acidic substances and also 
oxygen and carbon dioxide. At the 
same time, in addition to the adsorp- 
tive sheathing property described 
previously in connection with the re- 
moval of scale forming matter, there 
is also a sponge-like activity by the 
colloidal gel in that it can adsorb 
oxygen or carbon dioxide, effecting 
their removal in the gel formed. 
Thus, we see that corrosion control 
is provided in two-fold fashion, 
namely, by film formation and ad- 
sorption. With proper organic col- 
loidal conditioning, the film forma- 
tion and gas adsorptive action provide 
protection against corrosion. The 
boiler water builds up to and main- 
tains a natural pH value based on 
the original characteristics of the 
feedwater and requires no alkaline 
chemical dosing. The activities of the 
colloid are illustrated in the series 
of diagrams in Fig. 4 where the ad- 
sorptive and sheathing action on 
scale-forming materials, the adsorb- 
ing of the free gases and, finally, for- 
mation of the coagulated gels which 
settle, is shown. 





”, «» colloidal dimensions can 
be produced by taking an 
object and subdividing it re- 
peatedly until its component 
parts reach the tiny size 
range between 1 and 100 
millimicrons.” 











Though the primary function of a 
good water treatment is to prevent 
the formation of new scale, there is 
often the necessity to alleviate a 
scale condition caused by previous 
lack of proper treatment. The prop- 
erly developed organic colloid does 
not attack scale deposits chemically. 
It is designed to safely and slowly 
disintegrate deposits in a purely 
physical fashion to minimize the evils 
of too rapid scale removal. Since the 
colloidal particles are micronic in 
size they have the ability to infiltrate 
the scale’s surface layer no matter 
what its composition, and by a purely 
mechanical swelling action slowly 
disintegrate it. The resultant sludge 
and cracked scale is then eliminated 
with the blowdown and proper boiler 
washing. 

A solution to excess blowdown can 
be found in the use of the proper 
organic colloid alone. The solids con- 
tent of the colloidal emulsion is so 
low that no appreciable increase in 
the boiler solids takes place when it 
is added to the boiler water. Then, 
by means of the gel formation action 
and subsequent agglomeration and 
flocculation, the suspended matter 
tends to gravitate downwards. Thus, 
when the blowdown valve is opened, 
in addition to the proportional re- 
moval of dissolved solids, there is a 
correspondingly large discharge of 
suspended matter due to the weight 
and nature of the particles. Since 
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Fig. 3. Organic colloidal action. Fig. 4 (right). Graphic illustration of colloidal action. 


there is this efficient removal of sus- 
pended matter when using the or- 
ganic colloid, not only can the blow- 
down volume be low with low heat 
loss, but as a corrolary, high boiler 
water concentrations can be carried 
with safety. 

The activity of colloidal matter 
previously described results auto- 
matically in a specific anti-foam ef- 
fect. Initially, addition of the organic 
colloid to the boiler water has no ap- 
preciable effect on the solids content, 
then the removal from the surface 
layer of suspended matter and subse- 
quent gravitation of the flocculated 
gels downward removes the impor- 
tant contributing factor in foaming. 
Naturally, where mechanical features 
such as a condition of inadequate 
steaming space, carrying of too high 
a water level or sudden excessive 
steam demand exists, the correction 
of such evils does not lie within the 
power of even the most adequate 
water treatment. Anti-foam action 
will pay dividends in the form of de- 
livery of a purer steam and general 
minimization of maintenance costs 
chargeable to equipment through 
which the purer steam flows. 


Development of an All-Colloidal 
Treatment 

In the desire to create a successful 
all-colloidal organic method of water 
conditioning, the use of which would 
yield the results expected from ade- 
quate water treatment without the 
shortcomings previously described, 
extensive research in that direction 
had been commenced many years 
ago. After more than 20 years of 
research with many years of subse- 
quent experimentation under actual 
operating conditions, a product was 
developed which is a combination of 
a number of organic substances prop- 
erly processed to a colloidal state. 
The product was produced in the 
form of a liquid organic-colloidal 
emulsion which comes ready for use, 
simplifying its introduction to equip- 
ment. Actual application is taking 
place in locomotive, marine and sta- 
tionary steam generating equipment, 
in many parts of the world with wa- 
ters of variable composition and un- 
der manifold operating conditions. A 
case history of interest to power 


Fig. 5. Feedwater lines, feedwater pumps 
and return condensate tank. (Photo U. S. 
Army. Corps of Engineers) 
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plant stationary boiler operators is 
use of this method in the power plant 
of the United States Military Acad- 
emy at West Point, New York, over 
the past five years. 


Equipment at West Point 

The boilers produce approximately 
3,000,000 lb of steam daily supplying 
turbines for the generation of power, 
and the various heating, laundry, 
valet and cooking requirements. The 
needs of the Post resemble that of a 
moderate sized community served by 
a small central station. The original 
turbine plant consisted of three turbo- 
generators each of 1000 kw. In Oc- 
tober of 1945 a 1500 kw condensing 
type turbo-generator was installed as 
the result of a modernization plan. 
The boiler plant itself consists of 
three water-wall Badenhausen four 
drum boilers of special design. Two 
of the units are rated at 120,000 lb 
of steam per hour and one at 180,000 
lb per hour. All three units are in 
use except in the summertime when 
the load is such that only two of the 
units are usually on the line. All 


boilers are operated at 160 psi pres- 
sure. In line with existing require- 
ments, at the end of last year these 
boilers which originally burned coal 
In place 


were all converted to oil. 


of underfeed stokers, latest type oil 
burners were installed; total burner 
capacity of the plant is 40,000 gal oil 
per day. Another recent change in 
the boiler plant included the installa- 
tion of superheaters to raise the 
steam temperature an additional 50 
F. Three tanks each capable of stor- 
ing 17,500 bbl of oil were installed to 
insure an adequate oil supply. 
Feedwater Treatment History 

The raw water make-up which is 
in the neighborhood of 40 per cent is 
fed to the return condensate tank, 
then pumped through a closed type 
feedwater heater reaching a tem- 
perature of 220 F. In the economizer 
the final temperature is brought to 
around 270 F. 

In Table 1 is shown an analysis of 
the raw water in use which is drawn 
from a lake. After filtration the wa- 
ter is chlorinated and its pH adjusted 
slightly, chiefly for drinking pur- 
poses, by the addition of lime prior 
to being delivered to the boiler plant. 


Table I. Representative Analysis of Raw 
Water Delivered to Boiler Plant 
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It was found in practice that prior 
to the use of all-colloidal ‘organic 
conditioning, trouble was experienced 
in scaling of the tubes and drums, 
despite the application of various in- 
ovganic chemical treatments and al- 
though all recommended analytical 
control was strictly adhered to. Not 
only was there deposition of scale, 
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as 


“, « « corrosion control is pro- 
vided in two-fold fashion, by 
film formation and adsorp- 
tion.” 








particularly in the 2% in. tubes but 
also some foaming occurred. Inspec- 
tion of the turbines showed hard de- 
posits on the blades which were diffi- 
cult to clean. 


Treatment with the All-Colloidal Emulsion 

At the same time that these diffi- 
culties were being experienced in the 
main power plant, a test was con- 
ducted for over a year in supplemen- 
tary boilers located in the post hotel 
and laundry with the all-colloidal or- 
ganic method. Results of this test 
were so satisfactory that, in view of 
the difficulties being experienced in 
the main power plant, it was decided 
to extend this method as treatment 
to the boilers of the main power 
plant. This was in 1941. 

This treatment, being a_ liquid 
emulsion and requiring no prepara- 
tion by the plant personnel, was in- 
troduced directly into the return tank 
as the simplest procedure possible. 
An enlarged chamber made of read- 
ily available piping was used as a 
reservoir to feed the treatment to the 
return tank in the form of a drip 
gravity feed. Treatment in propor- 
tion to the makeup water drawn by 
each of the boilers was thus assured. 

With the introduction of the all- 
colloidal organic emulsion, it was 
possible to discontinue many boiler 
water tests, such as those for pH, 
hardness, phosphates, etc. The only 
basic testing required was an occa- 
sional check of the raw water make- 
up for hardness only. The applica- 
tion of this treatment is based on a 
thorough original survey of the plant, 


operating conditions and water sup- 
ply data, resulting in the rendering 


of a specification. The only control © 


required in addition to the raw water 
test is a periodic check-up on operat- 
ing data, especially pertaining to 
such factors as steam production and 
makeup. 

From the time the treatment was 
changed, no difficulty whatsoever was 
experienced in handling or introduc- 
tion. An item of particular interest 
to every boiler operator, whether or 
not he has also to consider super- 
heaters and auxiliary equipment such 
as steam engines or turbines, is the 
fact that this paritcular emulsion is 
recommended by leading manufac- 
turers of distilled water stills for the 
prevention of scale, corrosion and 
foaming. At West Point, benefits of 
this nature were readily observable 
in inspections made of equipment. 

As regards blowdown, it had been 
the practice to supplement the con- 
tinuous blowdown manually. With 
the use of the all-colloidal emulsion, 
it was possible to discontinue the 
continuous blowdown. The schedule 
now consists of manual blowdown 
once per watch. The units are blown 
down from each side and from the 
rear. This possibility of eliminating 
continuous. blowdown was due to the 
more efficient removal of suspended 
matter achieved with. this treatment 
as compared to the use of inorganic 
chemicals. 


Boiler Condition 
Prior to 1941 the average rate of 
tube replacement due to waterside 
conditions was two to three tubes 
per year per boiler. Since the intro- 
duction of the all-colloidal organic 
emulsion there have been no tube re- 
placements required due to lack of 

proper water conditioning. 
Now after five years of operation, 
all the old troubles previously expe- 











“Anti-foam action will pay 
dividends in the form of de- 
livery of a purer steam and 
general minimization of main- 
tenance costs. . .” 











rienced no longer exist and the boil- 
ers are merely opened and washed on 
a yearly schedule. A thin film is 
present in the drums and tubes on 
draining and merely a hosing with 
water is required. 

This illustration of the successful 
adoption of the all-colloidal organic 
water conditioner shows the substan- 
tial benefits possible as the result of 
the utilization of purely physical 
properties. In addition to simplicity 
of application and the elimination of 
a great number of analytical tests 
normally required, maintenance and 
repairs chargeable to lack of proper 
water treatment, whether in the 
boiler itself, in lines, or in equipment 
such as superheaters and turbines, 
are minimized. Additional savings 
can be realized due to the possible 
reduction in the amount of blowdown 
required, easier and less frequent 
washings and increased equipment 
availability. 


RESINS IN COAL 


THE RELEASE OF a new Bureau of 
Mines publication summarizing avail- 
able knowledge on the nature, occur- 
rence, and possible commercial utiliza- 
tion of resins found in coal, particu- 
larly the coals of the United States 
and Canada, was recently announced. 

Prepared by W. S. Selvig, a super- 
vising chemist at the Bureau’s Cen- 
tral Experiment station at Pittsburgh, 
Pa., the publication quotes the results 
of research indicating that these 
resins might be used for certain 
grades of varnish if they were obtain- 
able commercially at low prices. 

Two forms of resins are visible in 
coal. One form present in most coals 
is visible only under a microscope and 
consists of tiny particles so closely 
mixed with the coal that they cannot 
be removed by mechanical means. 
The other form, a lump-type resin, is 
visible to the naked eye and can be 
recovered by crushing the coal and 
removing the separated resins by 
flotation methods. 

Some western coals contain approx- 
imately 5 per cent of these lump-type 
resins, which may be the fossilized 
product of secretions from ancient 
trees. Many properties of these resins 
probably are similar to those of the 
natural resins of commerce, which 
are imported in large quantities and 
used in manufacturing varnish, lac- 
quer, printing ink, and linoleum. 

A copy of the publication, Technical 
Paper 680, “Resins in Coal,” by W. A. 
Selvig, may be obtained for #0 cents 
by writing to the Superintendent of 
Documents, U. S. Government Print- 
ing Office, Washington 25, D. C. 


Fig. 6. Front view of boiler No. 3 showing 
fuel oil burner installation. (Photo, U. S. 
Army, Corps of Engineers) 
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Underwater Atomic Bomb Blows 
1000000 Tons of Water a Mile 
High, Sinks 3 Big Ships a Mile Apart 


By ANDREW W. KRAMER Managing Editor, Power Plant Engineering 
Accredited Correspondent, Operation Crossroads 


Aboard the U. 8. 8S. Appalachian, 
Juiy 22, 1946 

WO DAYS before Test Baker is 

scheduled, there is a great deal 
of speculation among the scientists, 
military, observers and newspaper 
men as to the effect of the under- 
water atomic bomb blast. There is 
much loose, ill advised comment 
among those without particular scien- 
tific training but even among the 
scientists there are differences in 
opinion. This, of course, is perfectly 
natural, since no atomic bomb has 
ever been detonated under water and 
even with the best of supporting data 
it is easily possible to arrive at va- 
rious solutions. 

Among the more spectacular pre- 
dictions are those that point to a 
column of water, a half mile in di- 
ameter and from 8,000 to 10,000 feet 
high, representing a million tons of 
water. Some scientists estimate that 
this column will rise in solid form 
from 8000 to 10,000 feet but that 
geyser like spray may reach to a 
height of 20,000 feet. 

In the various press conferences 
which the newspaper representatives 
have had with the scientific staff of 
Joint Task Force One, the newspaper 
men continually dwell on trivialities 
which have little significance in this 
great operation. What became of pig 
311 which was found swimming in 
the water after Test Able, seems of 
far greater importance to the news- 
paper men than questions concerning 
the underwater test which are really 
significant. 

Effect of Underwater Test on Efficiency 

One factor, for example, that has 
received no attention whatever in all 
the discussions is what effect the un- 
derwater test will have on the effi- 
ciency of the nuclear reaction. All 
the previous atomic bombs have been 
detonated in air, which is easily com- 


pressible and therefore offers little 
resistance to the expansion of the 
fissionable material during the blast. 

Now, it is well known that the effi- 
ciency of the reaction depends upon 
the length of time that the fissionable 


material can be held together once 
the reaction has started. In the 
atomic bomb itself, of course, the in- 
ertia of the casing and the tamper 
material resists the expansion to a 
limited extent, but the strength of 
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the casing however heavy is small in 
comparison to the force of the nu- 
clear reaction, and in a short time the 
casing material is accelerated to a 
point where it no longer is a factor 
in keeping the fissionable material to- 
gether. At that point, unless the nu- 
clear reaction has proceeded to a de- 
gree where most of the fissionable 
material has been subjected to fission, 
the reaction would stop by virtue of 
the separation of the remaining fis- 
sionable material. 

Number of Neutron Generations Important 

No specific data is available in re- 
gard to the number of neutron gen- 
erations which have to take place be- 
fore a bomb can become effective but 
from certain fundamentals it is pos- 
sible to speculate and even calculate 
the number of generations to produce 
fission in all of the nuclei in a volume 
of, say 50 kilograms of fissionable 
material. Without going through the 
calculations it can be said here that 
about ‘80 generations of neutrons 
would ‘be necessary to completely 
fission a 50 kilogram mass contain- 
ing 10° nuclei. What this means is, 
that if in such a mass we produced 
fission in one nucleus, this fission 
would produce, say, two new neu- 
trons. This would count as one gen- 
eration. These two neutrons in turn 
would produce fission in two other 
nuclei resulting in the production of 
four new neutrons. This then would 
be the second generation. The four 
neutrons would in turn produce eight 
neutrons, and so on, until all the nu- 
clei were fissioned. It is obvious that 
the reaction proceeds as a geomet- 
rical progression, and, so, despite the 
fact that the mass contains 10** nu- 
clei, only 80 generations would have 
to take place before the entire mass 
was used up. 

Now, it is interesting at this point 
to note that after three quarters of 
the reaction is complete, that is, 
after 60 generations, only one-mil- 
lionth of the total potential energy 
of the reaction will have been re- 
leased and that during the last six 
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generations ninety-eight per cent of 
the energy is released. 

‘ Reaction Time 
This shows how important it is to 


‘keep the mass intact as long as pos- 


sible. Incidentally, the total time 
necessary for a chain reaction of 
eighty generations is very small and 
can be calculated with a fair degree 
of accuracy. Let us assume that all 
the neutrons are born with an energy 
of 2 Mev, or a velocity of about 2 x 
10° cm per sec. Therefore the time 
between generations (which in such 
a fast fission chain is simply the time 
between single impacts of neutrons 
with nuclei, i.e, the time required 
to traverse one mean free path) is 
about 2 x 10° seconds, and the total 
reaction would require only 0.16 
microseconds. 

Of course, it must be understood 
that these considerations of reaction 
time are hypothetical because no ac- 
count is taken of the geometry of the 
bomb. 

In an actual bomb, the fission- 
able material is disposed in sub- 
critical masses which are assembled 
in such a way that the reactivity of 
the system is a function of the ge- 
ometry of the masses. This results 
in a reactivity which is a function of 
the time necessary to bring the sep- 
arate masses together and as a con- 
sequence the figures we have calcu- 
lated here can only be considered as 
the lower limit of the reaction time. 

If our hypothetical bomb were di- 
vided into two parts and the 25-kg 
projectile shot into the remaining 
25-kg mass as a target with a ve- 
locity of 2000 ft per sec, its total 
energy would be equal to 10™ of the 
total energy of the nuclear reaction 
and from this it is evident that only 
about 26 generations of the reaction 
would be required to stop the pro- 
jectile and the next generation alone 
would generate enough energy to 
repel it again. 

It is therefore of great importance 
to design the bomb in such a way 
that the reactivity of the fissionable 
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NUMBER OF GENERATIONS 


When the energy integrated under this part 

of the curve equals the energy of the pro- 

jectile, everything depends on what happens 

in the next fission generation. If the energy 

release takes the form of curve A, there is 

good chance of success; but not if it takes 
the form of curve 


Fig. 2. Relation between generation of neu- 
trons and energy release in the atomic bomb 


mass is a sharp exponential function 
of the position of the projectile from 
the target in the hope that during 
the small interval between the time 
after the projectile has been stopped 
and before the bomb has expanded 
appreciably, a very large fraction of 
the energy may be released. This is 
illustrated in the curves shown in 
Fig. 2. 

The desired effect can be achieved 
by varying at least three factors: 1. 
increasing the velocity of the pro- 
jectile, 2. retarding the expansion of 
the reacting mass by surrounding it 
with a high inertia tamper and 3. 
reducing the initial number of neu- 
trons in order that the reaction will 
not go on to an appreciable extent 
before the reactivity has approached 
its maximum value. 
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Fig. 3. Ships anchored in Bikini Lagodn before ‘atémic-bomb: ‘iésig, including both Joint Task Force One and target ships 














DIAGRAM SHOWING WHEEL CLEARANCES 


AA — Rim cl g— blade clearance, 
CC — Side pt theca » Bae Pg on Blades cannot 


AMPLE WHEEL CLEARANCES fol, as they are protected by rims. Rubbing at AA 


will do no damage. Side clearance is so large that 


IN THE TERRY WHEEL TURBINE Se" ™ suenttcest ne 
INCREASE DEPENDABILITY 


In the Terry Solid Wheel Turbine the is very large (one inch), end play can 
buckets have large radial and axial clear- do no damage. 
ance. They are further protected by pro- 
jecting rims at the sides of the wheel. 
These rims would take without damage 
any rubbing that might occur if the radial The Terry Wheel Turbine is describe 
clearance became reduced. _ in our Bulletin $-116. A request on 

It is, therefore, impossible for the | your business letterhead will bring a 
blades to foul. As the side clearance copy. 


Such construction makes for depend- 
able operation. 


Above: Typical Terry Wheel Turbine direct connected to Fuel Oil Pump. Unit is rated 
24 H.P. at 1200 R.P.M. 


THE TERRY STEAM 
TURBINE COMPAN 


TERRY SQUARE, HARTFORD.CO 
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The Second Bomb 
Blast Under Water 


Aboard the U. S. 8. Appalachian, 
July 25, 1946. 


MAGINE a solid column of water 

some 5000 ft high with a boiling, 
surging mass of gas and vapor ris- 
ing to a height of 9000 ft, the whole 
mass a half mile in diameter at its 
base but considerably wider at the 
top; imagine the energy that: it 
would take to send such a column 
into the air. 

Difficult as it is to imagine this, 
this is what actually happened at 
Bikini in the second atomic bomb 
test on July 25. And; still more dif- 
ficult to imagine is the fact that this 
enormous force, this greatest under- 
water explosion the world has ever 
seen, was brought about by the con- 
version of a small amount of plu- 
tonium scarcely as large as a dime! 

Don’t misunderstand this state- 
ment; it does not mean that the 
amount of plutonium in the bomb 
was no bigger than a dime; the to- 
tal mass was considerably larger, 
but, of that total amount, probably 
a mass of about one gram was con- 
verted into energy. According to the 
Einstein mass-energy equivalence 
equation, E = mc”, the energy re- 
sulting from the conversion of one 
gram of matter into energy is the 
equivalent of that which would be 
produced by the explosion of 20,000 
tons of TNT. 





Fig. 4. Tug washing down sides of U.S.S. Pennsylvania before inspection party boards 
her following Test Able on July 1 


Even with an understanding of 
the physics of the reaction it is still 
almost beyond the power of the 
mind to realize the enormity of the 
force that results from the disap- 
pearance of so tiny a bit of matter. 
One has to witness the blast and 
then one still wonders about it. Most 
of us who were fortunate to be able 
to witness this test were astonished 
beyond all our expectations by its 
grandeur. It was one of the most 
magnificent spectacles man has ever 
produced. It exceeded, by far, the 
aerial burst on July 1, even taking 
into account that at this test we 
were eight miles closer to the blast. 
At the time of detonation, we were 
just ten miles from the target array 
in which the bomb was placed. 

How the Bomb Was Placed 

As is well known by this time, 
this bomb was detonated under wa- 
ter. The exact depth is a matter of 
military security but since the aver- 
age depth of Bikini Lagoon is only 
about 25 fathoms (150 ft) it can be 
assumed that the depth was some- 
where between 100 and 125 ft. It is 
reasonable to assume that the bomb 
would be placed as deep as possible 
but not resting on the floor of the 
lagoon. 

The bomb was suspended from a 
LSM (Landing Ship Medium) a 
small type of craft used for trans- 
porting medium tanks. This vessel, 
203 ft long, 34 ft wide was chosen 
for this task because of her stability 
and construction. 

As in the case of the aerial bomb 
used in the “Able Day” test on July 
1, many of the dire predictions re- 
garding the destructive power of the 
under-water blast did not material- 
ize, particularly those in regard to 


the number of ships that would be 
destroyed. Some prophets had pre- 
dicted that ships would be thrown 
high into the air, that others would 
be capsized by the huge tidal waves 
that would be created, etc. 


Evaluation of Damage 

None of these things happened. At 
the time of this writing, late in the 
afternoon of the day of the blast, it 
is too early to accurately evaluate 
the damage since no damage inspec- 
tion parties have been able to enter 
the target area. It is evident, how- 
ever, that nearly all of the ships are 
still afloat. Two have been sunk, 
however; the old battleship Arkan- 
sas and the large aircraft carrier 
Saratoga. The Arkansas went down 
almost immediately after the blast 
and the Saratoga lingered in a sink- 
ing condition until late this after- 
noon. She finally disappeared be- 
neath the waters of Bikini Lagoon 
a few minutes after four o'clock, 
seven and a half hours after the 
blast. (The Nagato sank 4 days after 
the blast.) 

Because of the absence of whole- 
sale destruction of ships, there may 
be a tendency on the part of some, 
particularly those who did not wit- 
ness these tests, to minimize the im- 
portance of the atomic bomb as an 
instrument of destruction and it is 
partly the purpose of this report to 
dispel all such notions. No person 
who witnessed the blast, no one who 
saw a million or more tons of water 
lifted a mile high, who saw the great 
cloud of vapor, spray and gas spread 
out over the surface of the water a 
distance of three or four miles in a 
few seconds can minimize the im- 
portance of the atomic bomb. Obvi- 
ously, most of the destructive energy 
of the nuclear reaction was ex- 


" pended in lifting the water against 


the force of gravity, in vaporizing 
it, and in creating the huge waves 
that swept over the lagoon. 

Aside from the immediately visi- 
ble effects, however, consider the 
destruction of the two capital ships. 
Reference to the chart showing the 
disposition of the ships in the target 
array will show that the Arkansas 
and the Saratoga were anchored ad- 
jacent to the area in which the 
bomb was detonated. Since there is 
no scale of distance shown on the 
chart, it is not apparent but these 
two .ships actually were almost a 
mile apart. It is not known, of course, 
where in the area between the two 
ships the bomb was placed but if we 
assume that it was placed midway 
between them, it will have been some 
2000 ft from either ship. And, both 
of these great ships were sunk! This 
gives some idea of the enormous 
power of the blast. 

During the war, in aerial bombing 
operations, if a bomb fell within a 
few yards of a target vessel it was 
classified as a “near miss.” Such 


All photos courtesy Joint Army-Navy 
Task Force One. 
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near misses were rarely fatal to 
ships but here was a bomb which 
exploded at least 2000 ft from one 
of the ships and it sank both. 

Any instrument of warfare that 
can sink a battleship a half mile 
from the point of detonation and 
which, at the same time, is capable 
of lifting a million or more tons of 
water a mile into the air cannot be 
discounted on any grounds what- 
ever. 

We had had a week of extremely 
unfavorable weather; heavy over- 
casts, rain, uncertain winds, etc. 
But, as the weather boys had pre- 
dicted, the day dawned beautifully 
—clear skies and favorable winds. 
It was almost incredible. At 8:30 
the Appalachian in company with 
Admiral Blandy’s flagship, the Mt. 
McKinley was 8% miles from Bikini 
Island, 10 miles from the target ar- 
ray. At H-hour minus five minutes 
the ship’s loud speaker system be- 
gan to announce the minutes. Four 
minutes to go, three minutes, two, 
then ONE MINUTE. At that mo- 
ment the suspense was great. Every 
pair of binoculars was focused on 
the -center..of. the array—it was 
clearly visible. Then, THIRTY SEC- 
ONDS TO GO! 

The Underwater Explosion 

It seemed less .than 30 seconds, 
however, before there appeared on 
the horizon a great white bulge ris- 
ing swiftly in the center of the ar- 
ray of ships. It seemed to rise slowly 
at the start but then, almost imme- 
diately, it burst into an enormous 
mass rising swiftly higher and 
spreading out horizontally across 
the surface of the water. In a few 
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seconds it enveloped all but the 
outermost vessels in the array. At 
the same time it shot upward and 
in about 20 sec it reached a height 
of a mile. It shot up through the 
few scattered cumulus clouds be- 
tween us and the array and then 
could be seen, great masses of 
slightly brownish water streaming 
down over a great area. Above, 
however, the great cloud of vapor 
and gas continued to surge upward, 
billowing outward in a brilliantly 
white cumulus type of cloud. 

In 44 sec it had reached a height 
of 6700 ft and 2% min after the 
blast it was 8400 ft high where it 
leveled off. By this time practically 
the entire array of vessels was cov- 
ered. P 
About 50 sec after the beginning 
of the blast the pressure wave and 
the sound of the explosion arrived 
simultaneously. It was not a loud 
noise, more of a muffled character, 
but the pressure was very notice- 
able on the ear drums. 

A few minutes after the beginning 
of the blast the few ships still visi- 
ble could be seen to rock, some 
quite violently due to the waves 
formed and shortly after waves 
could be seen breaking on the shore 
of Bikini Island and on the reef. 
These waves it was estimated, later, 
were about ten feet high. 

As the cloud of vapor and gas 
gradually dispersed, ships could be 
seen again, not visibly damaged and 
by 9:20 all of the ships were visible. 
The cloud of mixed vapor and gas 
still hung low over the water but 
the wind had carried it away from 
the target area. This cloud re- 
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mained visible as a light brown haze 
for about three hours, the wind 
gradually carrying it farther and 
farther away. At 10 o’clock the 
Saratoga could be seen listing to 
port and as the day wore on this 
list steadily increased, until she sank 
shortly after four o’clock. 

The bomb is said to have been 
similar to the one used in the Able 
Day test and it is unlikely that its 
nuclear efficiency was higher be- 
cause it was immersed in the water. , 
At first it appeared that surround- 
ing the bomb by a high inertia me- 
dium such as water might increase 
the efficiency of reaction but it now 
appears that the water could have 
had little effect. The chain reaction 
in the plutonium was completed in 
a fraction of a millionth of a second 
and until that time the bomb did 
not know what kind of material sur- 
rounded it. 

Aside from the damage to ships, 
the radioactivity must be considered. 
At the present writing, some ten 
hours after the blast no person can 
enter the area where the explosion 
occurred. The radioactivity is so in- 
tense that exposure even for a short 
time would be deadly. It follows, 
therefore, that if there had been 
personnel aboard these ships, even 
if they had survived the shock of 
the blast, they would have been sub- 
jected to the radiation effects, un- 
doubtedly with fatal consequences. 





Fig. 5. Enlargement of a 35-mm motion picture film, taken by an automatic camera on Bikini Island, showing water column and 
cloud produced by underwater atomic bomb blast 
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Plant Cuts Power Con- 
sumption 38 Per Cent 


FIFTY-EIGHT per cent reduction in 
kilowatt-hours used for lighting and 
thirty-eight per cent reduction in 
overall power consumption while pro- 
duction was held at 5/6 of normal is 
the remarkable record shown by one 
Chicago manufacturer in the recent 
dimout caused by the coal strike, 
proving that power can be saved 
when conditions demand drastic ac- 
tion. If similar savings could be 
made generally throughout the coun- 
try in times when no critical fuel 
shortage exists considerable of the 
burden on our fuel industries and 
transportation systems would be 
lifted. 

Although classified as an essential 
industry and permitted to operate on 
a five-day week, the plant nonethe- 
less endeavored in every way possible 
to reduce its power consumption, and 
during the second week of curtail- 
ment achieved a thirty-eight and 
two-tenths per cent reduction in total 
kilowatt-hours, which was only one 
and eight tenths per cent below the 
public utility company’s goal of forty 
per cent savings. 

Plant officials credit the major por- 
tion of the reduction to the vigilance 
of monitors appointed in each depart- 
ment to see that the use of electricity 
was held to an absolute minimum, 
although certain other deviations 
from normal operating procedure 
were employed to help save power. 

Previous to curtailment, the plant 
operated on a 24 hr day, 6 day week, 
employing three shifts. The third 
shift was considerably smaller than 
the other two, and the janitors nor- 
mally cleaned the building during 
this time, using many lights in de- 
partments where nobody was work- 
ing. 

In order to effect the -substantial 
saving, the third shift was eliminated 
and the personnel from it worked at 
the same time as the second shift, and 
the jantiors worked from 4 p. m. to 
midnight instead from 10 p. m. to 6 
a. m. as before. Footcandles of illu- 
mination were reduced in many parts 
of the plant, and the office force used 
lights only 24 hr a week. 

Kilowatt-hours used for lighting 
and power during the week preceding 
curtailment and the two weeks of 
curtailment and per cent savings 
realized are shown in the following 
tabulation: 

Apr. 22 Apr.29 May6 


Period* to29 toMay6 to13 
Lighting 

kwh/wk ...... 31,440 22960 13,240 
% Saving .... 0 27 58 
Power 

kwh/wk ...... 37,240 32,480 29,240 
% Saving .... 0 12.8 2i5 
Total 

kwh/wk ...... 68,680 55,440 42,480 
% Saving .... 0 19.3 38.2 





*Curtailment began May 2 


Oil Maintenance 
(Continued from page 79) 

characteristics. Some of the most 
pronounced corrosive points in our 
oiling systems are those above the 
oil level with which the oil does not 
come in contact. Regardless of the 
effectiveness of a rust inhibitor, it 
cannot be expected to prevent cor- 
rosion at points in the system not in 
contact with the oil. The primary 
function of a lubricating oil is to lu- 
bricate the bearings or moving parts 
of a machine rather than to prevent 
corrosion in the oiling system. Per- 
haps the logical approach to the cor- 
rosion problem in our oiling systems 
would be to fabricate the system from 
non-ferrous metals having the least 
catalytic action on the oil rather than 
to place the undue burden of corro- 
sion prevention on the lubricating oil 
itself. 

At present, the nature of most rust 
inhibitors in turbine oils is such that 
refiners contend they cannot be prop- 
erly purified in service by fuller’s 
earth, the most effective purifying 
medium known. Due to the close tol- 
erances and high rubbing speeds of 
turbine bearings, abrasives of any na- 
ture or water in appreciable percent- 
ages cannot be tolerated; and this fact 
may be the ‘stumbling block” in the 
ultimate success of rust inhibitors 
combined with the oil. Corrosion in 
the oiling systems of turbines is the 
exception rather than the rule, and 
the seriousness of the whole problem 
may have become somewhat exagger- 
ated during the past few years. 

Products of oxidation of petroleum 
lubricants may be divided into two 
general classes with reference to mo- 
lecular weight. The low molecular 
weight or high volatile products of 
oxidation are highly corrosive to 
metals as they vaporize and combine 
with water vapors on the surface 
of the metal of the oiling system 
above the level of the oil. The high 
molecular weight or low volatile prod- 
ucts of oxidation are, in themselves, 
good rust preventives. In service, the 
high molecular weight products of ox- 
idation eventually protect the sur- 
faces of metal of the oiling systems of 
turbines with which they come in 
contact. 

Corrosion in turbines that have 
been in service for a few years is sel- 
dom encountered. Perhaps a reason- 
able solution to the corrosion prob- 
lem in new installations would be to 
start them up with an oil containing 
a rust inhibitor of the plating type; 
operate for several weeks or until 
such time as the inhibitor has plated 
the surface of the metal with which it 
comes in contact; then purify the oil 
through fuller’s earth to remove all 
traces of the rust inhibitor remain- 
ing in the oil, restoring its water-sep- 
arating properties to an S. E. value 
of fifty or less for insured operating 
safety. : 

When make-up oil containing rust 
inhibitor is added, say once a year, 





do not use a purifier for a few weeks 
until the plating type rust inhibitor 
has had an opportunity to cover any 
surface of metal from which the rust 
inhibitor may have been removed by 
erosion, etc. Then proceed with the 
purification when and as necessary to 
maintain S. E. number and neutrali- 
zation number to the desired level. 
Close cooperation by all concerned 
with the corrosion problem of oiling 
systems of turbines is necessary to 
eventually arrive at the most satis- 
factory solution. 
Hydro-Electric Turbines 

Lubricating oils for hydro-electric 
turbines are usually the same as are 
employed for steam turbines. Oil 
temperatures, however, are usually 
somewhat lower than oil tempera- 
tures of steam turbines; hence, the 
rate of decomposition of the oil is 
less, with resultant longer life. The 
maintenance and purification of hy- 
dro-electric lubricating oils is iden- 
tical with that of the steam turbine 
or other industrial equipment. Con- 
taminants are equally as objection- 
able and should be held within limits 
to insure the maximum of operating 
safety and over-all efficiency. 

Reciprocating Steam Engines 
The reciprocating steam engine 


presents two different lubricating 
problems: . 
1. Internal lubrication, cylinders 
and valves. 


2. External lubrication, bearings, 
crosshead, valve actuating mecha- 
nisms, etc. 

Cylinder oils are used but once, and 
their maintenance is not a problem. 
Steam cylinder oils are usually com- 
pounded with from three to ten per- 
cent of fatty oils, such as acidless 
tallow, prime lard, degras, or a com- 
bination of one or more, and range 
in viscosity from 100 to 300 S. U. V. 
at 210 F. The selection of the proper 
viscosity and percentage of compound 
for a given operation is usually based 
on steam pressures and temperatures. 

In general, steam cylinder oils are 
applied in the steam line one foot to 
six feet ahead of the valve or steam 
chest. Various types of atomizers are 
generally provided to break up the 
cylinder oil and thoroughly mix it 
with the steam. Just how or why this 
practice originated is not clear in the 
literature but is generally regarded 
as the best method of applying cyl- 
inder oils. Where cylinder oils are 
properly atomized and mixed with the 
steam, only a minor percentage of the 
oil, at best, reaches the points to be 
lubricated. 

Much better and more economical 
lubrication would result if the cylin- 
der oil was applied directly to the 
cylinder at one or more points in the 
horizontal engine, depending upon the 
bore of the cylinder, and at two or 
more points in the vertical engine, de- 
pending upon the cylinder bore. With 
this application, the highest viscosity 
cylinder oil could be used, regardless 
of steam pressures or temperatures. 
This fact has been conclusively proven 
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for ERIE CITY 
3-drum BOILERS 


Because clean tubes are so vital to effi- 
cient boiler operation, it is a real tribute to 
Roto Tube Cleaners that so many leading 
boiler manufacturers furnish them as stand- 
ard equipment. Roto has specialized in tube 
cleaners since 1910, and is familiar with the 
specific requirements of practically all types 
of tubular equipment. 


Illustrated here are an Erie City 3-Drum 
Boiler which generates 150,000 Ibs steam per 
hr, and two types of Roto Tube Cleaners, 
either of which will clean all the tubes in 
this unit. Send for the Roto Tube Cleaner 
manual and catalog which contains valuable 
engineering data and illustrates the com- 
plete Roto line. 








Above — Roto Model 22 water-driven motor with 
3-arm head for operation where air is not available. 

Below — Roto Model 120 air-driven motor with 

3-arm head. Ani TUBE CLEANERS. 





Roto lubricator and 50-ft length of special 
re hand wire-wound Roto tube cleaner 
jose. 








ROTO Division of ELLIOTT COMPANY 


147 SUSSEX AVENUE - - - NEWARK 1,N. J. 
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in many reciprocating steam engines, 
particularly those having a large cyl- 
inder bore. 

For the external lubrication of re- 
ciprocating steam engines, application 
is usually made by hand oiling, drip 
cups, splash, or circulating system, de- 
pending upon the design of the engine. 
The design of the reciprocating steam 
engine, in general, does not permit 
complete oil enclosure as does the 
steam turbine with the result that the 
lubricating oil is subjected to contam- 
ination by foreign materials to a 
greater degree. 

Again, contaminants in external lu- 
bricants are our worst saboteurs, con- 
stantly taking their toll by increasing 
wear on the moving parts. In most 
instances, so-called ‘engine oils” (lu- 
bricating oils less highly refined) are 
employed. However, with the enclosed 
crankcase type or in accordance with 
the preference of the operator, lu- 
bricating oils of the turbine quality 
are widely used. 

Adequate and effective oil purifica- 
tion systems are just as essential in 
removing contaminants as they occur 
in the lubricating oil for reciprocating 
steam engines as they are for the 
steam turbine. The selection of the 
purification system depends upon the 
nature and amount of contaminants 
to be removed. 

Internal Combustion Engine 

Lubrication of the internal combus- 
tion engine presents a far more diffi- 
cult or critical problem than found in 
any other type of prime mover. In 
general, oil temperatures are consid- 
erably higher, which accelerates ox- 
idation and serves to shorten its use- 
ful life. In addition, the oil on the 
surface of the metal within the com- 
bustion zone is subjected to tempera- 
tures far in excess of its burning or 
cracking points, with a resultant high 
rate of decomposition. A percentage 
of the oil from the cylinder walls 
which has been subjected to the heat 
of combustion is constantly being re- 
turned to the crankcase or oiling sys- 
tem together with varying percent- 
ages of the unburned and obviously 
highly oxidized fuel. The percentage 
of such objectionable contaminants 
finding their way into the crankcase 
or oiling system varies with: 

1. The incompleteness of combus- 
tion. 

2. Excess wear of the cylinder 
walls, pistons, piston rings, etc. 

. Worn valves. : 
. Incorrect fuel. 
. Improper atomization of the 


. Incorrect grade of fuel. 

. Improper temperatures. 

. Variable speeds or loads. 

. Intermittent operation and ex- 
cess idling. 

It can be seen, therefore, that lu- 
bricating oils for the internal com- 
bustion engine, especially the trunk 
piston type engines, are subjected to 
contamination by products of oxida- 
tion of the lubricating oil and the un- 
burned fuel to a degree not encoun- 
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tered in the lubrication of other 
prime movers. In addition to contam- 
ination by products of oxidation of the 
lubricating oil and fuel, the lubricat- 
ing oil is subjected to contamination 
of foreign materials such as solids or 
abrasives taken into the engine with 
the intake air. 

In the process of combustion of 
fuels, either gas, gasoline, or Diesel 
fuels, one gallon of water is created 
for each gallon of liquid fuel or the 
equivalent of gas, which must escape 
through the exhaust or into the crank- 
case, depending upon the mechanical 
condition of the particular engine. 
Water, when mixed with the oil in the 
system, forms low temperature 
sludges, more prominent during win- 
ter months when condensation of the 
water vapors is more pronounced. 

High temperature sludges (products 
of oxidation) are also created by the 
unburned fuel and the lubricating oil 
subjected to the heat of combustion, 
apparent as gums, lacquers, etc., com- 
bined with varying percentages of 
free carbon, which are largely respon- 
sible for so-called ‘carbonaceous de- 
posits” behind piston rings, cylinder 
heads, valves, etc. Obviously, vary- 
ing percentages of the high tempera- 
ture sludges find their way into the 
crankcase oil, which serves to further 
shorten its useful life and impair its 
lubricating properties. 

When these facts are fully appre- 
ciated, the useful life of the lubricat- 
ing oil in the internal combustion en- 
gine, as compared to the useful life 
of lubricants of other prime movers 
or machines, becomes readily appar- 
ent. Lubricating oils, contrary to the 
belief of many, do not “wear out” 
but are rendered unsuitable for con- 
tinued use by contamination from for- 
eign materials or products of oxida- 
tion of the oil and/or fuel itself. Main- 
tenance of the lubricating oils of the 
internal combustion engine through 
the use of adequate purification equip- 
ment which will remove contaminants 
of any nature as rapidly as they find 
their way into the lubricating oil is 
the medium by which the maximum 
of lubricating efficiency may be ex- 
pected. 

As stated, the rate of contamination 
of the lubricating oil in a given engine 
varies with the mechanical condition 
of the engine, completeness of comr 
bustion of the fuel, and the severity 
of service. An effective purifier there- 
for, depends on its ability to remove 
all contaminants as they are created. 
If this is accomplished, the life of the 
filtering medium employed in the pur- 
ifier must vary with the load placed 
upon it. This explains the variable 
life of the filtering media from one 
engine to another. 

To improve the operating difficul- 
ties resulting from the accumulation 
of objectionable deposits in the in- 
ternal combustion engine, “detergent” 
type oils, more generally known as 
“H. D.” oils or “Heavy Duty” oils 
have been perfected by refiners dur- 
ing the past few years. The primary 


function of the detergent type oils is 
to retain in suspension in the oil ail 
solids, free carbon, or products of 
oxidation, preventing their precipita- 
tion and- subsequent forming of ob- 
jectionable deposits. The amount of 
detergent that can be added to a 
given oil is within certain limits. 

A detergent is not an indispensable 
material, and its effectiveness de- 
pends upon the amount of contami- 
nants which it can retain in suspen- 
sion. Hence, the life of a detergent 
oil may vary with the amount of con- 
taminants in, or created in, the oil 
within a given period of time or until 
such time that a definite percentage 
of contaminants have spent or used 
up the detergent. Preferably before 
this period has been reached, the oil 
should be drained and the system re- 
plenished with new oil. 

Detergent oils have proven valuable 
and effective, particularly in the 
smaller size engines where the volume 
of oil in the system is sufficiently 
small to permit of more frequent 
crankcase changes within economical 
operating costs. The rate of contam- 
ination by products of oxidation in 
the small, high-speed internal com- 
bustion engine is considerably higher 
than that in the slow-speed, larger 
size engines. 

The volume of oil in the system of 
the larger size, slow-speed engine 
limits the frequency of oil changes 
with an economical operating cost. 
Detergent type oils, due to the man- 
ner in which the detergent functions, 
are obviously not purifiable oils in the 
true sense of purification. Like all 
valuable contributions to the science 
of lubrication, detergent type oils are 
too generally regarded as a “cure- 
all” for all lubricating problems en- 
countered in the internal combustion 
engine, regardless of its size or serv- 
ice. 

Use and ultimate suitability of the 
detergent type oil in the large, slow- 
speed internal combustion engine 
where the volume of oil in the system 
will’ not permit more frequent 
changes, is as yet a highly controver- 
sial subject which, perhaps, time alone 
can solve. Many refiners, engineers, 
and operators recommend the use of 
the strainer type filter in connection 
with detergent oils for the larger size 
engines. The strainer type filter is, 
obviously, helpful and will remove 
certain percentages of the heavier 
sludges and the larger size abrasives, 
but will not remove the smaller size 
abrasives or the oil-soluble products 
of oxidation, which can eventually 
form objectionable deposits and cre- 
ate excess wear on the moving parts 
of the engine. The adequate mainte- 
nance of the lubricating oil, particu- 
larly in the larger size engines, by the 
use of an adequate purifier which will 
remove all contaminants as they are 
created or find their way into the 
oiling system may prove the answer 
to improved lubrication with a mini- 
mum of maintenance costs and oper- 
ating difficulties. 
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How Valves Are Used 


in TVA Hydroelectric Plants 


By H. J. PETERSEN Head Mechanical Engr., Tennessee Valley Authority 


HE FUNCTION of a valve in a 

piping system is either to regulate 
the flow of the fluid in the line or to 
sectionalize a piece of equipment or 
part of the system. Globe valves are 
used for the first function and gate 
valves for the second. Since most of 
the valves in hydro plants require only 
infrequent operation and are seldom 
used for throttling service, gate valves 
are used in the majority of cases. 
Globe valves are used on by-passes 
around special valves and regulators 
with a gate valve on either side of 
the equipment by-passed. 

The Authority prefers a rising-stem 
valve to a nonrising-stem valve be- 
cause the position of the stem indi- 
cates the position of the disk and 
because the stem threads are not in 
contact with the fluid. The O. S. & Y. 
type of rising-stem valve has the 
further advantage that the stem 
threads are outside the valve when 
open, making it possible to examine 
and lubricate them with the valve 
in service. 

Globe valves usually are purchased 
with plug-type disks because that type 
of disk gives excellent throttling serv- 
ice, has great resistance to wear, and 
is easily repaired. The so-called com- 
position disk has not proved as satis- 
factory for throttling and wears out 
quickly. Gate valves 2 in. and larger 
usually are purchased with double 
disks, and smaller than 2 in. with 
wedge disks. A double-disk valve 
gives a tighter shutoff and is more 
easily repaired in the field. Some- 
times a larger size wedge-disk valve 
is used when it is impossible to install 
the valve with the stem up. In this 
position the disk of the double-disk 
valve is liable to jam. Gate valves 
smaller than 2 in. are purchased with 
wedge disks because, in our opinion, 
the various parts in a double-disk 
valve in those sizes are too small. 

Valves 2 in. and smaller, both gate 
and globe, usually are purchased all 
brass because the extra cost involved 
is nominal. Larger valves are pur- 
chased iron body, bronze-mounted. 
The use of cleanouts in valve bodies 
has not been found necessary, nor has 
it been necessary to specify air-tested 
valves. Pressures encountered in hy- 
droelectric plants seldom call for by- 
passes around valves, although at 
times it has been necessary to provide 
gearing for the larger size valves. 
This, of course, is a function of the 

From paper entitled Design of Mechan- 
ical Auxiliaries for TVA Hydroelectric 
ey resented before Spring Meeting, 


SME, Chattanooga, Tenn., April 1946. To 
be published in full in ASME Transactions. 
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pressure on the valve and is investi- 
gated for each condition. Larger 
valves which require fast operation, 
or are remotely controlled, are fitted 
with motor operators. 

Check valves are used on the dis- 
charge of pumps and at all other 
places where it is imperative to pre- 
vent backflow of the fluid. Swing- 
check valves are preferred, but in 
some cases lift-check valves are used, 
especially for upward flow. A _ bal- 
anced-disk or spring-loaded check 
valve is used to prevent slamming and 
excessive surges in the higher head 
lines. 

Bolts and Gaskets 

Flange bolts are purchased under 
A. S. T. M. Specification A107, with 
regular unfinished square heads and 








View of a pump bay at Chickamauga 
power house of TVA, showing station serv- 
ice, fire and water pumps and piping. Note 
use of OS&Y rising-stem gate valves. Re- 
granulated cork insulation on valves and 
pumps, molded hairfelt on piping 


heavy unfinished hexagon nuts. In 
rare cases where the bolts are in- 
accessible and subject to excessive 
corrosion, such as for fastening inlet 
gratings to the upstream face of a 
dam, stainless-steel bolts are used. 
The thinnest possible gasket consist- 
ent with the roughness of the flange, 
is used, with no gaskets over 1/16 in. 
Ring gaskets are used in preference 
to full-face gaskets as they make a 
tighter joint. 
Control Valves 

Control valves are used by the Au- 
thority in hydro plants for pressure 
regulating, temperature regulating, 
pressure relief, and maintaining liquid 
level. Pressure-regulating valves are 
used for reducing the water pressure 
to generator air and oil coolers, tur- 
bine-oil coolers-and runner seals, air- 
conditioning equipment, air-compres- 
sor jackets and aftercoolers,; and gen- 
eral plant services. Where the pres- 
sure drop is low direct-operated 












spring-loaded diaphragm valves are 
installed, while pilot-operated valves 
are used for high-pressure drop. The 
pilot-operated valves are of the hy- 
draulic or pneumatic type. The pnev- 
matic type has proved more satisfac- 
tory for use on raw river water, as 
trouble has been experienced with the 
hydraulic type owing to fouling of 
the pilot valves, necessitating the in- 
stallation of strainers in the pilot 
lines. We have found that filters in- 
stalled in the air lines ahead of 
pneumatic valves are a good invest- 
ment. Small valves and valves used 
for dead-end service are single-seated, 
while large valves are double-seated. 
A pressure gage is always installed 
on either side of a reducing station. 

The sizing of pressure-regulating 
valves for hydro plants presents a 
problem because of varying head- 
water elevations. Since the valves 
must pass the required amount of 
water under any head condition, a 
valve large enough under low head- 
water may be too large under maxi- 
mum headwater levels. Likewise a 
regulating valve on plant service 
sometimes must also be used for fire 
protection. This means that water 
requirements must be estimated very 
closely, and valves must be selected 
which have characteristics best suited 
for their particular service. 

Two types of temperature-regulat- 
ing valves are used, i.e., solenoid and 
motor-operated from a thermostatic 
element. Solenoid valves are used on 
air-compressor jackets and similar 
services to control cooling water so 
as to prevent flow and condensation 
when the service is intermittent. 
Motor-operated valves, actuated from 
thermostatic elements, are used on 
air-conditioning equipment and to 
control the cooling water to gener- 
ator air coolers in remotely controlled 
plants. 

Both spring-loaded hydraulic relief 
valves and diaphragm back-pressure 
valves have been used after pressure- 
regulating valves. Spring-loaded hy- 
draulic relief valves are used in the 
small sizes and where the compara- 
tively wide relief range is not objec- 
tionable. Diaphragm back-pressure 
valves have proved more satisfactory 
for large sizes and where close con- 
trol is required. Relief valves are 
sized to pass the total amount of 
water which the pressure-regulating 
valve will pass under highest head 
conditions. 


Level controls are used in open 
tanks and station drainage sumps, 
and for depressing tailwater in the 
draft tube when units are motored. The 
types used are the ordinary balanced 
float valve to maintain a constant 
level in an open tank from a pressure 
main, float-operated mercury switches 
and cam-type float switches to start 
and stop pumps, and diaphragm valves 
actuated by float-operated pilots and 
compressed air to depress tail-water 
in the draft tube when units are 
motored for condenser operation. 
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IRON BODY 
DOUBLE-DISC 
GATE VALVE 


It will pay you to study the operating mechanism of this Kennedy 
Standard Iron Body Double-Disc Gate Valve. 
First notice its simplicity . . . it consists only of two discs, two 

cams and a stem nut. 
When the valve is closing, the cams do not operate until the 
: port opening is completely closed. The lugs on the body then 
3 engage with the arms on the cams, causing them to revolve, and 
forcing the two discs tight against the seats at the exact moment 
of closure. 

When opening the valve, the first movement of the stem disen- 
gages the arms of the cams from the lugs in the body, immediately 
releasing the discs. 

Then note these additional important advantages . . . location 
of actuating lugs well above the bottom of the valve to prevent 
sediment from interfering with correct operation .. . perfect opera- 
tion with either disc toward. the pressure, and with valve in any 
position . . . interchangeability of both discs and cams, so that 
mechanism cannot be assembled incorrectly. 

This design, together with the many other Kennedy Valve types 
for all standard requirements, is fully described in the 240-page 
Kennedy Catalog which will be sent on request. 


Buy From Our Distributor 
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THE KENNEDY VALVE MFG. CO. 
Elmira, New York 


KV-135 


KENNEDY calics- sic fittings -fire hydrants 
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EEl PERSONNEL 
CHANGES 


Alexander Maxwell, director of 
engineering for Edison Electric In- 
stitute, has retired from service after 
more than 50 years’ association with 
the electric utility industry. Succeed- 
ing Mr. Maxwell is Harry E. Kent. 
A. B. Morgan has been appointed as- 
sistant managing director of the In- 
stitute. 

For a number of years Mr. Kent 
served as principal assistant to Mr. 
Maxwell and his entire professional 
career has been devoted to engineer- 
ing activities of the Institute and its 
predecessor organization. Mr. Mor- 
gan previously was rate and power 
consultant for EEI, heading both the 
rate and general service departments. 


MINERAL CONFERENCE 
DATE DEFERRED 


Since formulation by the American 
Institute of Mining and Metallurgical 
Engineers of the original plans to 
hold the World Conference on Min- 
eral Resources in New York City 
next September 16th to 18th, require- 
ments for hotel accommodations for 
the United Nations have been in- 
creased to such an extent that it is 
now evident it will not be possible to 
accommodate the projected World 
Conference in New York at the same 
time. The Board of Directors of the 
A.I.M.E. has therefore voted to post- 
pone the Conference and 75th Anni- 
versary celebration until the week of 
March 17, 1947. 


ASTM ANNUAL MEET 


The intensive activity during the 
1946 A.S.T.M. annual meeting held at 
The Statler Hotel, throughout the 
week beginning June 24 indicated the 
intensive interest in the Society’s 
rapidly expanding work on specifica- 
tions and tests for materials and 
methods of evaluating assemblies of 
these materials in various forms. The 
total registration for the week was 
1825, second highest for this annual 
event, exceeded only by the 1944 
Annual Meeting in New York where 
2100 members and committee mem- 
bers attended. 

The meeting was. outstanding in 
many respects, notably in the quality 
and character of the technical ses- 
sions. There were eight symposiums 
with technical papers ranging in 
number from four to fifteen covering 
a wide diversity of fields. The topics 
covered included: Symposiums on 
Bearings, Gas Turbine Materials, 
Fatigue, Spectroscopic Light Sources, 
Oil Procurement Practices, Testing 
Parts and Assemblies, pH Measure- 
ments, Atmospheric Weathering of 
Corrosion-Resistant Steels, and Freez- 
ign-and-Thawing Tests of Concrete. 

In addition to these symposiums, 
there were other sessions devoted to 
effect of temperature on metals, ce- 
ment and concrete, plastics, non-fer- 
rous metals, bituminous materials, 
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and others, 25 separate sessions being 
required to provide adequate time for 
all the papers and reports. While 
possibly the Symposiums on Bear- 
ings, on Gas Turbine Materials, on 
Testing Parts and Assemblies, and on 
pH were outstanding, nevertheless, 
each was significant. It seemed ap- 
parent from the bearing symposium 
that there was a real ‘desire on the 
part of those participating to share 
their technical “know how” in order 
that our knowledge of this field can 
be broadened and the development 
of new data accelerated. 

The Symposium on Testing Parts 
and Assemblies was a joint one with 
the Society for Experimental Stress 
Analysis which held its meeting in 
Buffalo during the week of the 
A.S.T.M. meeting. In this field the 
A.S.T.M. has an administrative com- 
mittee which is planning and super- 
a the expansion of the work as 
rapidly as possible so that there may 
result recommendations on how to 
evaluate materials when they are as- 
sembled in a structure. 


ASM NOMINEES 


The American Society for Metals 
recently announced five nominees for 
the Society’s national officers and 
trustees for 1946-1947. Such nomina- 
tions are tantamount to election. 

Arthur L. Boegehold, -head of the 
metallurgy department, Research 
Laboratories Division, General Motors 
Corporation, Detroit, incumbent vice 
president of the Society, was nomi- 


American Chemical Society—National 
Chemical Exposition, sponsored by the Chi- 
cago Section of the Society; to be held 
September 10 to 14, in the Chicago Colli- 
seum. 


National Chemical Exposition—Bien- 
nial Exposition, sponsored by Chicago Sec- 
tion of American Chemical Society; to be 
held September 10 to 14 in Chicago Colli- 


seum. 


Instrument Society of America—‘“In- 
strumentation for Tomorrow” exhibit; to 
be held in Pittsburgh at the Hotel Wm. 
Penn, September 16 to 20. 


American Society of Mechanical En- 
gineers—Instruments and Regulators Com- 
mittee; meeting to be held in Pittsburgh 
at the Hotel Wm. Penn, September 16 
to 20. 

National Electronic Conference—Con- 
ference sponsored by Illinois Institute of 
Technology, Northwestern University and 
the Chicago Sections of AIEE and IRE; 
to be held at the Edgewater Beach Hotel 
in Chicago, October 3 to 5. 

American Welding Society—1946 an- 
nual meeting to be held in New York City, 
October 24; headquarters not yet an- 
nounced. 

Seventh Annual Water Conference— 
Sponsored by the Engineers Society of 
Western Pennsylvania; to be held in Pitts- 





nated for president. Francis B. Foley, 
vice presidential nominee, was grad- 
uated from Girard College and started 
his metallurgical career with Med- 
vale Company, Nicetown, Philadel- 
phia, Pa., in 1905. 

William H. Eisenman, national 
secretary of ASM since its organiza- 
tion in 1918, was nominated for re- 
election for his 15th consecutive 2 
year term. Dr. John E. Dorn, asso- 
ciate professor of physical metallurgy 
of the University of California, and 
Dr. Arthur E. Focke, research met- 
allurgist of the Diamond Chain and 
Manufacturing Company, Indianap- 
olis, were nominated for two year 
terms as trustees of the Society. 


NATIONAL POWER SHOW 
TO BE COMPREHENSIVE 


Exibitors’ reservations for the 17th 
National Exposition of Power and 
Mechanical Engineering indicate that 
the display is destined to be the most 
comprehensive of its kind, as well as 
one of the largest ever held. With 
nearly all available space on four 
floors of Grand Central Palace, New 
York, already assigned, complete 
coverage of the power plant phase of 
industry is assured, although the 
dates of the Exposition, December 
2-7 next, are still over four months 
away. 

The Exposition is designed to serve 
the interests of consumers of power 
literally from the coal pile or oil 


(Continued on page 140) 





burgh October 28 to 30, with headquarters 
at the Hotel William Penn. 

Refrigeration, Air Conditioning Show 
—Sponsored by Refrigeration Equipment 
Manufacturers Assn.; to be held in Cleve- 
land, October 29 to November 1, in the 
Public Auditorium. 

American Welding Society—1946 an- 
nual meeting (reassembly) to be held in 
Atlantic City, November 17 to 22; head- 
quarters at Municipal Auditorium. 

National Metal Congress and Expo- 
sition—To be held in Atlantic City, No- 
vember 17 to 22, headquarters at Munic- 
ipal Auditorium. 

Power Show—17th National Exposition 
of Power and Mechanical Engineering; to 
be held in New York City, at the Grand 
Central Palace, December 2 to 7. 

ASME—American Society of Mechanical 
Engineers; mid-winter meeting, to be held 
December 2 to 7. 

Heating and Ventilating Exposition— 
7th International Heating and Ventilating 
Exposition; to be held January 27 to 31 in 
Cleveland at Lakeside Hall. 

Electrical Engineering Exposition—An- 
nual show (Postponed since 1941) to be 
held in New York City, January 27 to 31; 
headquarters at 71st Regiment Armory, 
Park Ave. and 34th St. 

AIEE—American Institute of Electrical 
Engineers; winter convention to be held 
January 27 to 31. 
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Years ago, when American Industry was still in 
its infancy, The Wm. Powell Company adopted 
a definite, farsighted policy . . . to concentrate on 
making valves only—valves of every design, for 
every service in every branch of industry. 


That is why, today, Powell can supply valves to 
meet every known flow control requirement in 
your plant. And, if you have any flow control 
problems, Powell Engineers will gladly help you 
solve them. 


Catalogs gladly furnished on request. Kindly state 
whether you are principally interested in Bronze, 
Iron or Steel Valves. 


Fig. 375 


Fig. 25003 W. E. 





Fig. 3003 W. E. 


Fig. 25003 W. E.—Class 2500- 
pound Cast Steel Welding End 
O. S. & Y. Gate Valve. 


Fig. 375—200-pound Bronze Gate 
Valve with screwed ends, inside 
screw rising stem, union bonnet 
and renewable, wear-resisting 
“‘Powellium” nickel bronze disc. 
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(Above) Class 900-pound, 12” 
Welding End Cast Steel Non- 
return Angle Valve. Toggle operated. 


Fig. 3003 W. E.—Class 300-pound 
Cast Steel Gate Valve with welding 
ends, outside screw rising stem and 
bolted flanged yoke. 


The Wm. Powell Company, Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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>The Same Precision 
> 100 times in 100 valves 


OU can take 100 OIC Steel Valves, 
disassemble them, shuffle the parts, 
and then reassemble them with parts 
selected at random. Any seat ring, 
wedge, stem, bushing, or yoke nut fits any 
valve of its size and type. This unvary- 
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ing precision which makes parts inter- 
changeable is a regular feature of OIC 
Valves. We developed the machinery 
A that makes this possible. This 
machinery is found in only one 
plant—the OIC plant at 
Wadsworth, Ohio. 

Uniform precision is one of 
the many reasons why OIC 












Valves improve valve perform- 





ance in the complete range of 
applications for your industry. 
Your OIC Distributor can give 
you added reasons. He has a 







complete line of globes, gates, 
angles, and checks— 
iron, bronze, and steel — 






all types and sizes. 











Only at OIC 


This machine which automatically achieves 
identical precision on each part eliminates the 
common practice of “custom” fitting indi- 
vidual wedges to each pair of seat rings. It is 
an exclusive OIC development which insures 


better valve performance. } L ‘ 


THE OHIO INJECTOR CoMPANY, WADSWORTH, OHIO 
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GRINNELL CONSTANT SUPPORT HANGERS 
— the ONLY Constant-Support Hangers 


FEATURES: 


Constant Support of pip- 
ing in all ‘“‘Hot’’ and 
“Cold” positions. 

Full safety factor of the 
supported system is 
always maintained. 
Non-resonant, energy ab- 
sorbing. 
Mass-produced from 
standard precision parts. 
Individually calibrated 
for each installation. 
Load-adjustment features 
incorporated into the 
design. 


¢ Three models meet entire 


range of load-travel spec- 
ifications. 
Minimum headroom 
required. 


Write for data book containing complete details. 


il! - 


EE ae 





From boilers to turbines Grinnell Con- 
stant-Support Hangers “float” the piping 
at three Pacific Gas and Electric Power 
Plants. These hangers carry all the load 
all the time to satisfy the conditions of 
expansion, contraction and vibration. 








WHENEVER PIPING 1S INVOLVED 
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CONTROLS SPEED 

On forced draft boilers ATLAS 
Damper Regulators may be ar- 
ranged to control fan speed. From 
the fan they may be made to regu- 
late indirectly the feed rate of the 
stokers. 














SAVES FUEL 


Proper and automatic adjustment of 
drafts and dampers keeps COo where it 
should be. CO is avoided. Fuel is 
saved and flue gas temperatures are 
kept down where they belong for maxi- 
mum operating efficiency. 
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NEWARK, NJ 


Damper Regulators 





ATLAS Damper Regulators are recom- 
mended for use where correct steam pres- 
sure is important, as follows: 

For low pressure boilers we recommend 
No. 501 which is suitable for automatically 
regulating drafts on vapor or low pressure 
steam heating boilers. Can be adjusted to 
operate at any steam pressure up to 25 
pounds. : 

For medium pressure boilers we recom- 
mend No. 502, pictured above. For pres- 
sures up to 150 pounds. Will move damper 
on boiler pressure changes of 14 pound. 

For high pressure boilers we recommend 
No. 503. This regulator has a Cast Iron 
Base construction for boiler pressures up 
to 250 pounds. Cast Steel Base construc- 
tion for boilers up to 400 pounds. Will 
move damper on % pound boiler pressure 
variations. 


ATLAS Damper Regulators are auto- 
matic—hydraulic—sensitive—easy to install. 
Water pressure is made to act automat- 
ically on a piston which is connected to 
draft doors or dampers by chain. Ample 
power is thus available for moving the 
heaviest doors or dampers. At the same 
time the control piston responds to slight- 
est variations in steam pressure so that 
uniform pressure is maintained through 
closest adjustment of dampers and a re- 
sulting steady rate of combustion. 


ASK for BULLETIN 4-A 


This Bulletin explains why ATLAS 
Damper Regulators are so valuable on 
boilers of practically every type and size. 
For other ATLAS power plant products 
check the list below, clip out, attach your 
name and address, and you will hear from 
us promptly. 


CO Please send Bulletin 4-A. Also please send information on the following ATLAS products— 


( Campbell Boiler Feed Water 
Regulators 

(] Temperature Regulators 

L] Reducing Valves 

(] Exhaust Control Systems 


O Pressure Regulators 
(C) Pump Governors 
0 Float Valves 

CJ Oil Control Cocks 


(J Humidity Controllers 
(1 Thermostats 

0 Balanced Valves 

0 Control Valves 





TLAS VALVE COMPANY” 


| REGULATING VALVES FOR EVERY SERVICE| 





Specialists in Regulation for Nearly a Half Century 


291 South St., Newark 5, N. J. 


Representatives in Principal Cities 
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tank to the machine tool or proces- 
sing operation. Some phases of power 
utilization are also included. The 
power phase, wholly or in part, is 
common to all forms of industry. 
Thus the Exposition, which is held 
biennially, attracts visitors, especially 
at the executive and management 
levels, from every imaginable field of 
activity. 

An impressively long list of innova- 
tions is promised for the forthcoming 
display, giving effect to new technical 
knowledge, experience and -scientific 
developments gained by ‘exhibitors 
during the war years. Many inven- 
tions, held back during the period of 
curtailed initiative, are now being 
readied for release. Much equipment 
has been redesigned to utilize im- 
proved materials and better designs. 
By the end of the year it is expected 
that manufacturers of power equip- 
ment will be in full swing production, 
though it may be many months be- 
fore some of them make a sizable 
impression on the baek-log of accumu- 
lated orders. 


NEW CONSULTING FIRM 


Clayton N. Ward and John A. 
Strand announce that they have 
formed a new firm of consulting engi- 
neers under the name of Ward and 
Strand. The temporary address is 
550 State St., Madison 3, Wis. 

Mr. Ward, after two years of teach- 
ing at the University of Michigan and 
ten years-at the Engineering School 
of the University of Wisconsin, was 
employed by the engineering firm of 
Mead and Seatone. In 1932 he was 
Wisconsin State Director of the Civil 
Works Administration. From 1933 to 
1946 he has been a partner and chief 
engineer in the firm of Mead, Ward 
and Hunt. 

Mr. Strand graduated from the En- 
gineering School of the University of 
Wisconsin in 1932 and has worked 
with the Soil Conservation Service, 
Wisconsin Highway Commission, Con- 
soer, Townsend & Associates of Chi- 
cago, and has been with Mead, Ward 
and Hunt since 1936. 

The firm will engage in engineer- 
ing projects involving water, diesel 
and steam power; water works; 
sewerage works; flood control; irriga- 
tion and drainage; hydraulic research; 
and hydrological investigation. 


CED TO INTENSIFY 
RESEARCH | 


ELECTION OF 53 new Trustees of 
the Committee for Economic Develop- 
ment was announced recently. This 
increase in the membership of the 
Board is a first step in the reoriented 
CED program, which calls for inten- 
sifying and accelerating research on 
problems bearing on the maintenance 
of high levels of production, distribu- 
tion and employment. 

All of these new members, together 
with the present twenty-six trustees 
who will continue in office, are con- 
vinced of the urgent need for business 
to develop responsible policy recom- 
mendations based on objective re- 
search which will contribute to the 
maintenance of high level employ- 
ment within the framework of a free 
society. 

Commenting on the work facing 
CED, Paul G. Hoffman, chairman, 
said: “For the three years prior to 
V-J Day CED, operating as a private, 
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The Stuffing Box | 


1S NO. 3 


TIPS ON GOOD PACKING PRACTICE ora 


SERIES 
















sure, times velocity in feet per minute, 
times coefficient of friction, is a rule of 
thumb measure of the energy absorbed. 
Use lubrication to minimize friction. 


Finally, keep the packing clean, 
before, during and after the re-packing 
job. Wrap up any extra rings and place 
them in their container so they won't 
pick up grit or other foreign matter 
that might score when it comes into 
contact with a shaft or rod. 


Previous issues of ‘“The Stuffing Box” 
have included pointers on inspection 
and tips on preparing the new packing 
for installation. Now we’re ready to go 
ahead with the actual re-packing job. 


(Note: If you missed Numbers 1 and 2 
in the Stuffing Box series, write today 
to Johns-Manville for free copies—see 
address below.) 


Here are three simple rules that will 
help make any packing job last longer: 






























Let the packing leak a little if pos- 
sible. It is good assurance that the 
packing is not too tight, and the liquid 
usually has some lubricating qualities. 
If leaking can’t be permitted, arrange 
to introduce a sealing or lubricating 
fluid into the stuffing box as recom- 
mended by many pump manufacturers. 
Water, oil or grease will do the trick. 





And next time you need a packing, 
remember there are 400 conveniently 
located Johns-Manville Distributors 
throughout the country ready to supply 
the right one for your job. 


1. Seat each packing ring carefully 
before placing the next one in the box. 
Avoid loading the box with packing 
and then pulling up on the gland fol- 
lower. This practice often results in 
jamming and deforming the last rings 
inserted and building up excessive gland 
pressure on these rings. There is also 
the danger that the bottom rings may 
not be seated properly. 





Think of the stuffing box as a poten- 
tial brake assembly that may develop 
el considerable frictional resistance. Pres- 











( It’s good practice 
to use Johns-Manville 


peavey Meine | KEARSARGE ROD PACKING » 

































90 deg. apart. Thus each joint is sealed ; 
by the packing ring next to it. When you need a long-wearing mended for use on reciprocating ™ 
3. Pull up the gland follower suffi- rod and plunger packing for serv- rods of steam engines, pumps, 
ciently tight to insure final seating of ice up to 500° F., use Kearsarge.Its | compressors, etc., where the pack- pts 
the packing. To make sure the gland unique folded construction forms ing space is %” or more. It may 50 
isn’t cocked, tighten the nuts alter- a reservoir for the preserving lu- also be used against air and gas. 

nately, first on one side, then on the bricant, keeps this packing pliable § See your distributor, or 

other. Then slacken off and leave them in service and makes it last longer. write Johns-Manville, Box JM 
finger-tight. Further adjustments Kearsarge is especially recom- 290, New York 16, N. Y. LV} 

should be made after the pump has 

been in operation. | P 
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EAREX ROTARY PUMPS 





Give you these PLUS VALUES 





/ 
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MADE IN EXTERNAL . 
AND INTERNAL BEARING TYPES 


PUMP : Oils, varnishes, solvents, molasses, chemical 


solutions 9 
“APACITIES: 1 to 550 g.p.m. 
® 


'SCHARGE: 250 p.s.i. for medium or high viscosities. 


50 p.s.i. for water e 
For higher pressures and capacities use 


SIER-BATH SCREW PUMPS 


S ER-BATH Gearex Rotary Pumps last 
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longer and run quieter because they are 
made to the same high accuracy standards as 
Sier-Bath Precision Gears. Their low pitch line 
speed results in more efficient operation. Their 
special design prevents trapping. Sier-Bath 
Gearex Pumps are available in horizontal and 
vertical models, in steel or special alloys, and 
with jacketed bodies for high temperature ap- 
plications or where heat must be applied. Write 
for detailed information. 


See our Booth No. 568 at the Power Show in 
Grand Central Palace, New York, in December 


FOUNDED 1905 MEMBER OF A.G.M. A. 











Bulletin C-5 
It’s yours for the asking 


Four Fuller Rotary Two-stage Compressors, each having a 


capacity of 1665 c.f.m., 100-lb. pressure. 


In A Steel Mill 


Hundreds of Fuller Rotary Compressors are 
in service in the metal industries, working 
24 hours a day, day after day, month in and 
month out, with low maintenance expense 
... that’s why plant superintendents and 
maintenance men like them. There’s a very 
good reason for this excellent performance 
because Fullers have very few moving parts 
to wear or adjust. Another very important 
feature always to be considered ... due to 
their design Faller Rotavies will maintain their original 
capacity for the life of the machine. 


Fullers are built for capacities to 1800 
c.f.m., pressuresto 100-lb. Write for Bulletin 
C-5 illustrating and describing these mach- 


ines. 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago 3 e 120 So. La Salle St. 
San Francisco 4 ¢ 421 Chancery Bldg. 
Washington 5, D. C. ¢ 618 Colorado Bidg. 


a 


PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 
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non-profit, non-political organiz’ tion 
inanced by contributions from }usi- 
1ess, had two objectives. The ‘irst 
vas to help individual business nen 
o plan during the war for quick re. 
onversion and expanded operations 
ifter victory. The CED Field Devel- 
pment Division, responsible for ‘his 
ask, organized and serviced ne‘ rly 
000 local community committees 
vith a membership of more than 70, 
00 businessmen. 

“There is general agreement that 
‘he activities of these committees con- 
‘ributed substantially toward attzin- 
ing the high employment which has 
yrevailed since V-J Day. With its task 
sompleted, the national Field Devel- 
»pment Division was disbanded in 
February of this year. 

“The second CED objective was to 
help create an economic climate fa- 
vorable to the attainment and mainte- 
nance of high productive employment, 
For this purpose the Research Divi- 
sion was organized. Up to the present | 
time its studies have been concerned 
largely with the transitional prob- 
lems. It has just begun to tackle such 
long range questions as the special 
problems of small business, the prob- | 
lems of wage price policy and those 
of coordinating government fiscal and 
monetary policies. Its most ambitious " 
prospective undertaking is an effort 
to find an answer to the sixty-four 
dollar question: what can and should 
a government of a free people do to 
promote national prosperity?” 


ASA YEAR BOOK 


The American Standards Assn. re- 
cently announced publication of its 
1945-46 Year Book. This is the first 
Year Book published by the Associa- 
tion since 1938. It, therefore, con- 
tains much new material of value to 
engineers, executives, and technical 
students. 

The book gives information about 
officers and members of the Board 
and Directors, of the Standards 
Council, and other policy forming 
committees of the American Stand-| 
ards Association. It also carries such )) 
basic documents as the Constitution 
and By-Laws of the ASA; and much 
information about the set-up of the 
organization and how standards are 
developed. -§ 

The center section of the book is 
devoted to a listing of approved 
American Standards and_ projects 
under development together with the 
scopes of these projects and names 
of officers and members of active 
technical committees. i 

‘Those interested may obtain copies 
of the Year Book free of charge by 
writing to the American Standards 
Association at 70 East 45th Street, 
New York 17, N. Y. 


SMITH NEW CHIEF E. E. 
OF SARGENT & LUNDY 


Francis H. Hollister, partner and 
Chief Electrical Engineer of Sar- 
= & Lundy, retired as of June 30, 


Mr. Hollister joined the staff of 
Sargent & Lundy in 1916, and in 1930 
became Chief Electrical Engineer. 
Mr. Hollister is a Fellow and Mem- 
ber for Life of the American Instl- 
tute of Electrical Engineers. He has 
served on a number of committees of 
the Institute, being Chairman of the 








-"That the superintendent . 
“shall be held responsible 
“for the production of goods 
“as near perfect in design, 
“material and workmanship 


MORE AND BETTER... 





“as shall make them merchantable 
“and of a character that will serve 
"to establish for this company 
"a high reputation." 
The policy expressed by this early Pratt & Cady Board 
of Directors Resolution has not been shaken even by the 
great World War. More than ever before the valves 
offered by Reading-Pratt & Cady today meet the demand 
for longer and better service. 


R-P&C offers you a single respon- 
sible source for bronze, iron and steel 
gate, globe, angle and check valves— 
cocks and Lubrotite gate valoes—bar 
stock values—cast stecl fittings—d' Este 
Automatic Regulating valves. 


MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 
D'ESTE AUTOMATIC REGULATING VALVES 





Reading, Pa. » Aflonta * Chicago * Danver * Houston = Los Angeles * New York » Philadelphia - Pittsburgh * San Francisco + Bridgeport, Cona. 


TT & CADY DIVISI 
ICAN CHAIN & CABLE 
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the 72-page CHESTERTON 

Mechanical Packing Catalog and 

handbook describes the complete line 

of seals for hot and cold water, high and low pressure steam, hot oil, 
chemicals, acids, solvents and other fluids. . . . Contains easy-to-use 
specification charts, conversion tables for cutting ring packings, and 
other helpful engineering data. . . . Operating and maintenance 
engineers will find this packing handbook a valuable addition to 
their working file. Use the handy memo below to get your free copy. 


RETURN THIS MEMO FOR Sree HANDBOOK 


A. W. CHESTERTON CO., 64 India St., Boston, Mass. 


Please send me a copy of the new 72-page 
Chesterton Packing Catalog and Handbook 


Name 








Company 


Address, 





City 





Position 














CHANGE OF ADDRESS 


To avoid missing an issue or paying for forwarding 
postage be sure to send a change of address to our 
office. Changes received by the 20th of the month 
can be made effective for following month’s issue. 


POWER PLANT ENGINEERING 














Power Generation Committee in 
1935-36. Mr. Hollister is a member 
also of the Western Society of Engi- 
neers. 

Frank V. Smith, a partner of Sar- 
gent & Lundy, has been appointed 
Chief Electrical Engineer of the firm, 
to succeed Mr. Hollister. 

Mr. Smith became a member of the 
staff of Sargent & Lundy in 1927 and 
on January 1, 1945, became a partner 
and Assistant Chief Electrical Engi- 
neer of Sargent & Lundy. Mr. Smith 
is a Member of the American Insti- 
tute of Electrical Engineers and has 
served as Chairman of the Chicago 
Section; also on a number of national 
committees. 


DOMESTIC CONSUMERS 
NOT RESPONSIBLE FOR 
AS MUCH SMOKE AS 
BELIEVED, SAYS LAMMERS 


THE CHARGE frequently made that | 
70 to 80 per cent of the smoke in our 
cities is caused by the domestic con- | 
sumer was refuted by H. B. Lammers, 
Director of Engineering of the Coal 
Producers Committee for Smoke 
Abatement before the Smoke Pre- 
vention Association of America Con- = 
vention on June 26th. ' 

Mr. Lammers presented compilation 
of sootfall records from Cincinnati, 
Rochester, Chicago and New York 
City. The percentage of “fall-off” of 
the soot fall tonnage between the | 
heating and non-heating months for | 
the various cities was as follows: 

City Entire City Period 
Cincinnati (1) ee 1939-45 
Rochester (2) 22:0 1937-42 
Chicago (3) 17.0 1935-45 
New York (4) 23.0(a) 1946 


(1) Sootfall records furnished by CC. 
Gruber, Chief Smoke Inspector, Cin- | 
cinnati, Ohio. : 

(2) Sootfall records furnished by E. B. 
—- Chief Smoke Inspector, Roches- | 
er. s e , 
(3) “Clean Air for a Big City’’ by j 
Henry T. Held, President, Illinois Insti- © 
tute of Technology (Meeting Chicago ~ 
Assn. of Technology 3/28/46). 4 

(4) “Air Pollution in New York City” © 
by Arthur C. Stern, M. E., Leon Buchbin- | 
der, Ph.D., and Jac Siegel, R j 
others. Reprinted from ASHVE Journal 
Section, Heating, Piping and Air Condi- 
tioning, July, August, September, and 
October-November, 1945. 

(a) A pre-war year—sootfall ‘‘fall-off’’ 
in percent for the following suburbs: 
Bronx, 20%: Queens, 16%: Richmond, 
15%: New York City total 23%. 

“If we, therefore, assume for the 
sake of argument that all this polu- 
tion or smoke is to be charged to 
heating by the domestic consumer 
then it follows that the maximum fall- 
off, if all heating were discontinued, 
would be 20.8 per cent—not 70 to 80 
per cent as many authorities claim,” 
said Mr. Lammers. 

“It is readily apparent,” continued 
Mr. Lammers, “that by no stretch 
of. the imagination can all this 208 
per cent be charged to the domes- 
tic consumer of fuel because many 
other industrial and commercial es- 
tablishments also use fuel for heat- 
ing. Again let’s assume, for the sake 
of argument, that all high volatile 
coal was burned and replaced with 
low volatile. For the sake of argu- 
ment let’s assume that low volatile 
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Deliberate 
on DARTS 


You'll Find that Two Bronze 
Seats Ground to a True 
Ball Joint Mean Longer, More 
Economical Service 


This exclusive feature of the Dart Union means it will close easily 
to a leakproof connection—open just as easily whenever it is 
needed elsewhere. High-test, air-refined malleable iron body and 
nut are practically indestructible. 


Ask your supplier to demonstrate Darts. 


Y 
i 


lly, 
mn 


E. M. DART MANU- PROVIDENCE 
FACTURING CO. RHODE ISLAND 





coal would reduce the smoke emittcd 
by 50 per cent. We would end up 
with a total net reduction in sootfa}] 
of 10 per cent—if all fall-off were 
charged to the domestic consumer-— 
which 10 per cent would be barely 
noticeable in our general atmospheric 
improvement.” 

“It, therefore, seems to the Coal 
Producers Committee for Smoke 
Abatement that the logical approach 
to the smoke problem would be not in 
the order of passing legislation to get 
rid of the 5 to 10 per cent of the 
smoke but rather that the immediate 
solution is to tackle the remaining 
90 per cent. The ultimate solution to 
the smoke emitted by the domestic 
consumer lies in improved equipment 
to burn coal smokelessly and more 
efficiently, rather than impose an eco- 
nomic hardship on the community and 
legislate an organization out of busi- 
ness,” Mr. Lammers concluded. 


AIEE OFFICERS 


J. Elmer Housley, District Power 
Manager, Aluminum Company of 
America, Alcoa, Tenn., was elected 
president of the American Institute 
of Electrical Engineers for the year 
beginning August 1, 1946, as an- 
nounced at the annual meeting of the 
Institute held in Detroit, June 26. 
The other officers elected were: Vice 
Presidents E. W. Davis, Cambridge, 
Mass.; O. E. Buckley, New York, 
N. Y.; T. G. LeClair, Chicago, II1.; 
R. F. Danner, Oklahoma City, Okla.; 
C. F. Terrell, Seattle, Wash., Direc- 
tors J. F. Fairman, New York, N. Y.; 
R. T. Henry, Buffalo, N. Y.; E. P. 
Yerkes, Philadelphia, Pa., Treasurer 
W. I. Slichter, Schenectady, N. Y. 
(re-elected). 

These officers, together with the 
following hold-over officers will con- 
stitute the Board of Directors for the 
next administrative year, beginning 
August 1, 1946: W. E. Wickenden, 
Cleveland, Ohio (retiring president); 
C. A. Powel, East Pittsburgh, Pa. 
(junior past president); P. L. Alger, 
Schenectady, N. Y.; F. F. Evenson, 
San Diego, Calif.; E. S. Fields, Cin- 
cinnati, Ohio; J. M. Flanigen, Atlanta, 
Ga.; C. M. Laffoon, East Pittsburgh, 
Pa.; F. L. Lawton, Montreal, Que.; 
M. J. McHenry, Toronto, Ont.; C. W. 
Mier Dallas, Texas; S. H. Mortensen, 
Milwaukee, Wis.; J. R. North, Jack- 
son, Mich.; D. A. Quarles, New York, 
N. Y.; L. M. Robertson, Denver, 
Colo.; Walter C. Smith, San Fran- 
oe Calif.; H. B. Wolf, Charlotte, 


The annual report of the Board 
of Directors, presented at the meet- 
ing, showed a total membership on 
April 30, 1946, of 25,090. 


ASHVE STUDIES 
VENTILATION 


A long range research program has 
recently been inaugurated as a result 
of the common interest of the Amer- 
ican Society of Heating and Ventilat- 
ing Engineers and the U. S. Public 
Health Service in industrial ventila- 
tion. Last October, to assure more 
efficient correlation of the activities 
of these two groups, Dr. A. D. Brandt 
of the U. S. Public Health Service 
was assigned to the A. S. H. V. E. 
Research Laboratory, Cleveland, Ohio. 
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Your Condensers Last Longer When 
APEXIOR NUMBER 3 Keeps the Metal Dry 


In condensers and cooling equipment 
accelerated corrosion is prevented, 
when metal is coated with APEXIOR 
NUMBER 3. 

Whether the water is salt or fresh, as 
long as its temperature remains under 
125°F.. APEXIOR NUMBER 3 pro- 
tects the metal it covers ... with a film 
a few thousandths of an inch thick. 
Many years of successful application 
to the water-side of cold water tanks, 
stern plates of marine vessels, potable 
water tanks, condensers and water- 
cooling equipment prove its ability to 
give metal surfaces longer life. 


What is APEXIOR NUMBER 3? 


APEXIOR NUMBER 3 is a shiny- 
black technical protective coating 
made of 100% asphalts dissolved in a 
suitable completely-volatile solvent. 
When dry it is non-toxic, stable and 
wear-resistant. 

To prepare for APEXIOR NUMBER 
3, clean surfaces thoroughly to bare 
metal — sandblast if possible — then 
apply two coats of APEXIOR NUM- 
BER 3 like a paint, using a hand brush. 
An original abrasive blast cleaning 
{rever again necessary) prepares for 


a permanent maintenance base upon 
which APEXIOR protection can be 
established. For internal surfaces of 
tubes, special brush equipment is avail- 
able for use with standard air turbines. 
APEXIOR NUMBER 3 is shipped 
ready-for-use — no thinner permitted. 

Here’s economical insurance against 
the destructive effects of water-con- 
tact for any metallic cold-water hand- 
ling equipment. 

Get additional details today. Use the 
coupon below or your own letterhead. 
The Dampney Co. of America, Water- 
man Bldg., Hyde Park, Boston 36, Mass. 


THE DAMPNEY COMPANY OF AMERICA 
Waterman Bldg., Hyde Park, Boston 36, Mass. 
Please send free Bulletin 1290. 


Bie is 8 lead : my 
eS a 
oe 
New Metal Kept New se. Old Metal Given 
. For Years New Life 
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e C. M. H. Compensators take up pipe line ex- 


pansion ... both in axial and radial planes, 


and, in addition, absorb vibration where motion 


dampening is needed. Multiple plane motions 


also are cared for. 


With their background of practical experience, 
Chicago Metal Hose engineers are well equip- 
ped to help you solve your compensator prob- 


lems. Ask us for recommendations. 


Flexible Metal Hose for Every Industrial Use = 


Fr. 
CHICAGO METAL HOSE Conronation 


w i MAYWOOD, ILLINOIS 
Plants: Maywood and Elgin, Ill. 











WILLIAM HENRY DELL 


Engineers in the Philadelphia area 
were shocked to learn of the sudden 
death of William Henry Dell on July 
25. Mr. Dell had spent the past 25 
years in the employ of Gulf Oil Corp. 
where he functioned as both plant 
engineer and superintendent of power 
at the Girard Point Refinery in Phila- 
delphia. During this period the proj- 
ect grew from a bulk plant with four 
small boilers to a full-fledged refinery 
generating almost a million pounds . 
of steam per hour. 

Born in Mannheim, Germany, 54 
years ago, Mr. Dell came to America 
as a young man and studied in a 
number of technical schools. He soon 
obtained a marine engineer’s license 
and was employed as a Quarterman 
at New York Shipbuilding Corpora- 
tion of Camden, N.. J., immediately 
after the First World War. Then 
came the connection at Gulf Oil Cor- 
poration, which he retained without 
interruption to the time of his death. 

The deceased was a member of 
American Society of Mechanical En- 
gineers. He is survived by his wife, 
Caroline,. and three brothers, all of 
whom hold executive positions in kin- 
dred enterprises. 


E. M. RUST 


Ellsworth Marshall Rust, 67, vice- 
president of The Rust Engineering 
Co., died at his Leesburg, Va., home 
on July 24. Mr. Rust was the son of 
Col. Armistead S. Thomson Mason 
Rust and Ida Lee Rust. He received 
his education at Virginia Military In- 
stitute. 

In 1905 with his brothers E. J. Lee 
Rust and S. Murray Rust, he founded 
The Rust Engineering Co., of Pitts- 
burgh, Birmingham, Washington, 
D. C., and New York. He has been 
anantiniugnele ranncatnd with tha anm. 
pany as vice-president. He was also 
vice-president of Rust Furnace Co., 
Pittsourgh, Pa., and tne Bouver Clay 
Products Co., Boliver, O.; and pres- 
ident of Woodbridge Clay Products 
Co. of Woodbridge, Va. He was treas- 
urer of the Associated General Con- 
tractors of America for many years. 

Mr. Rust is survived by his sister, 
Mrs. Ida Lee Follett, and his brother, 
S. Murray Rust of Leesburg. 


Eric E. Sommer 


Eric E. Sommer, Sales Engineer 
with The Linde Air Products Co., 
New Products Division, was one of 
the victims of the disastrous fire which 
swept the La Salle Hotel in Chicago. 
He was 34 years of age. 

Mr. Sommer was born in Hove, 
England in 1912. His parents brought 
him to this country as a child. He at- 
tended high school in Buffalo, N. Y., 
and received his B. S. degree in Chem- 
ical Engineering from the University 
of Michigan in 1935. 

Mr. Sommer has been with The 
Linde Air Products Co. since 1935. 
Employed as an associate engineer 
at the Tonawanda, N. Y., plant, he 
later became assistant to the Research 
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Fast-flowing rivers, rapidly chang- 
ing tides, spray ponds and moving 
ships all create a condition causing 
entrainment of air. Furthermore, all 
raw water is saturated with dissolved 
air. Approximately2.7 cu. ft. of air will 
dissolve in 1000 gal. of water — the 
quantity of air to saturate being de- 
pendent on the water pressure, com- 
position and temperature. Any low- 
pressure areas in the circulating sys- 
tem permit the liberation of part of 
this dissolved air to ally itself with 
any free air in its erosive-corrosive 
attack on the tubes. 


In actual operating conditions, 
where dissolved or entrained air in the 
circulating water is only one of the 
variables, tube life depends on the 
nature and/or extent of such other 
factors as: Velocity and turbulence of 
coolant ... Chemical composition of 
circulating water . .. Temperatures in- 
side and outside of tubes... Chem- 
ical or electro-chemical actions... 
Marine growths or other deposits... 
Sewage and wastes present . . . Devel- 
opment of protective film ... Media 
surrounding tubes. 


One of the principal objects of Con- 
denser Tube Technical Research has 
been the development of alloys de- 
signed to give the user longest tube 
life and most trouble-free service. 
Where the major factor affecting tube 
life is the presence of dissolved or en- 


trained air, satisfactory alloys in- 
clude Cupro-Nickel, Aluminum Brass 
and Phosphorized Admiralty, each 
within its temperature limitations. 


So many variables surround any 
condenser or heat exchanger tube 
application that each case must be 
treated as an individual problem. 


Data accumulated during Scovill’s 
continuous study of condenser and 
heat exchanger tube service conditions 
for every known application equip its 
Technical Service Department to offer 
sound guidance in tube alloy selection 
for existing or proposed installations. 


THREE SCOVILL SERVICES 
Scovill’s Service in Men offers ex- 


Cat ex. 


perienced engineering to help solve 
your tube selection and installation 
problems. Service in Metals develops 
and produces Scovill tube alloys that 
conform to your requirements. Service 
in Manuals consists of literature which 
gives you latest, authentic informa- 
tion on condenser 
and heat exchanger 
tubes. For a free 
copy of Condenser 
Tube Booklet, ad- 
dress Scovill Man- 
ufacturing Co., 17 
Mill St., Water- 
bury 91, Conn. Ex- 
port Dept. 405 Lex- 
ington Ave., New 
York 17, N. Y. 


SEOVILL 





SCOVILL 











'SCOVILL 


CONDENSER TUBES 


One Product 


e Three Services 


Service in Manuals . Service in Metals . Service in Men 
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COAL DUST DEPOSITS PRESENT EXPLOSION HAZARDS 


Hoffman vacuum cleaning equipment is the economical 
way to rid your plant of hazards. Coal dust deposits are 
quickly and economically removed. 


ASH DUST ACCUMULATIONS ARE HEALTH HAZARDS 


A Hoffman stationary system — or heavy duty portable 
cleaner accomplishes a more thorough cleaning job with 
less work, improves your working conditions. 


ORDINARY HAND CLEANING IS EXPENSIVE, INEFFICIENT 


Vacuum cleaning removes dust without scattering it. 
Broom sweeping only aggravates dust conditions, stirs 
up clouds of fine dust to settle elsewhere. 


DUST SCATTERED BY HAND DAMAGES INSTRUMENTS 


Hoffman equipment shines where dust conditions 
threaten damage to electrical equipment or delicate in- 
struments. Pays its way by preventing frequent repairs. 


CALL HOFFMAN 


FOR THE RIGHT ANSWER TO 
EVERY DUST REMOVAL PROBLEM 


U.S.HOFFMAN ciircisrion 


AIR APPLIANCE DIVISION, 101 FOURTH AVE., NEW YORK 3, N. Y. 








Manager, and then was transferred 
to the New York Office. He was mace 
a Sales Engineer for the New Prod- 
ucts Division of the Company in April, 
1945, which position he held at the 
time of his death. He was a member 
of the American Institute of Chemi- 
cal Engineers. 

Mr. Sommer is survived by his wife, 
Nancy, his three-year old daughter, 
Barbara, his parents, Mr. and Mrs. 
Emil Sommer of Buffalo, N. Y., and 
a sister, Mrs. Frank James of Hunts- 
ville, Ala. 


CHARLES E. CUMMINGS 


Charles E. Cummings, assistani 
secretary of Raybestos-Manhattan, 
Inc., died June 6 at the age of 79. 
Mr. Cummings was one of the 52-year 
Pioneers of the Manhattan Rubber 
Division, Passiac, N. J., and was prob- 
ably the one with the longest num- 
ber of years in the rubber industry, 
having started in 1881. 

Born in Brooklyn June 27, 1867, 
Mr. Cummings first entered the rub- 
ber industry in 1881, when he be- 
came employed at the New York of- 
fice of the New York Belting and 
Packing Co. He joined Manhattan 
Rubber as a bookkeeper in the New 
York office April 16, 1894. 


DE LAVAL'S,NEW 
OFFICES 


The De Laval Separator Co. an- 
nounces the opening of two new 
offices—one in Minneapolis at 7212 
Oak Grove Boulevard, and one in 
Kansas City at 4746 Roanoke Park- 
way. Both will be under the jurisdic- 
tion of the Chicago headquarters. 
The Kansas City office will be in 
charge of P. W. Perry. The Min- 
nesota office will be in charge of R. E. 
Thrush. 


HAERING ANNIVERSARY 


The current issue of H-O-H Light- 
house recognizes the Fifteenth Anni- 
versary of D. W. Haering & Co., Inc. 
In addition two interesting and in- 
formative articles acquaint the reader 
with several common and uncommon 
applications of these organic chem- 
icals to widely diversified water-treat- 
ing problems. 

Copies may be had by requesting 
them on your company letterhead 
from D. W. Haering & Co., Inc., 205 
Wacker Drive, Chicago 6, Illinois. 


SMA OFFICERS 


The Stoker Manufacturers Assn., 
at its annual meeting at Colorado 
Springs, elected the following officers: 
president, Walter Sormane, Conco 
Engineering Works; vice president, 
George W. Graham, Eddy Stoker 
Corp.; secretary-treasurer, Claude A. 
Potts, U. S. Machine Corp.; staff of- 
ficials, Marc G. Bluth, executive sec- 
retary and Lloyd L. Connell, techni- 
cal director. 

Following is the board of directors 
in addition to the first three officers 
named above: C. T. Burg, Iron Fire- 
man Mfg. Co.; F. H. Herndon, Link- 
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—When youcan get greater efficiency, 
economy or output from a machine 
through flexible, accurate control of 
its operating speed —use a TEX- 
ROPE VARIABLE SPEED DRIVE! 
No special motor or costly reduction 
gears to install. In many cases, the 
only change required is to replace 
the regular drive sheave witha 
TEXROPE Vari-Pitch Sheave. 


TEXROPE Variable Speed Drives 
Here’s a wide range of equipment 
tomeet every need: TEXROPE Vari- 
Pitch sheaves for stationary or motion 
control — TEXROPE Wide-Range 
Vari-Pitch Sheaves and V-Belts — 
Speed Changer units, Speed varia- . 
tions up to 375% are possible. Ask (ABOVE) TEXROPE Vari-Pitch sheaves for motion control. They give smooth 
your nearest Allis-Chalmers office or speed variations up to 25% on these roller mills used in the manufacture of 
dealer for bulletin No. B6082-A. soap chips. Changes in speed are made without stopping the machines, 


V-Belt Drive Heddquarters 
Your A-C dealer hasa full lineof V- y eB eA *““MAGIC-GRIP”’ Sheave for fast changes 
Belt Drive e uipment—TEXROPE aS a8 Here is the standard heavy-duty sheave for fast, easy 
Super-7 V-Belts, sheaves and Varia- iv } yey mounting and demounting. Sheave comes completely 


ble Speed Drives. Get all your needs ‘Asch Vane 7 bee. @ assembled. Simply slip it on the shaft, move it to 
from one reliable source... from & " So a ee three - Seopa 

es z : ; Z Ra locked on the shaft with the grip of a vise — ye 
the originators of industry's Multiple a Et &: 4 can be removed just as easily. No hammering, filing 
V-Belt Drive, ALLIS-CHALMERS, . - or reaming. No set screws to damage shaft, 2103 


MILWAUKEE 1, WIs. 


ALLIS® 


One of the Big 3 in Electric Power Equipment — V-BELT DRIVES 


Biggest of All in Range of Industrial Products 
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It says 


“STOP” to Solids_— 
“GO” to Fluids 


9 


’ A BETTER Strainer to “police your pipelines’ 
¢ FIRST—The Screen, a high-grade woven Monel 
wire basket that catches solids—lets conden- 
sate, oil or other fluids flow freely. 

¢ SECOND —Finish. Cadmium plated for protec- 
tion against corrosion and for better appearance. 
eTHIRD—Easily Cleaned. Blow-off bushing 


made for easy removal. Bushing and Screen 
come out together. Screen automatically aligns 
on reassembly. 


e THOUSANDS IN SERVICE —Sold by over 100 
Mill Supply Houses. 





6 sizes from 14" to 2” for pressures up to 600 
Ib. Reasonably priced. See your supply house 
or write for Bulletin S-201. 


YARNALL-WARING COMPANY 
114 Mermaid Ave. PHILADELPHIA 18, PA. 





YAR WAY STRAINERS 
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Belt Co.; J. M. McClintock, Lllinois 
Iron & Bolt Co.; Howard E. Sill 
Muncie Gear Works, Inc; J. H 
Simpson, Hershey Machine & Foun- 
dry Co.; and Milton A. Young, Cat- 
skill Metal Works. Walter Sormane 
is chairman of the board. Member- 
ship of the standing committees will 
be named shortly by President Sor- 
mane. 


AIRCRAFT GAS TURBINE 
DEVELOPMENT 


One of the largest government- 
sponsored aircraft gas turbine experi- 
mental projects in the country was 
identified today with the De Laval 
.¥ Turbine Company of Trenton, 

H. L. Watson, De Laval president, 
formally announced completion of 
plans for the project, which is being 
carried out exclusively by the recently 
organized De Laval Aircraft Gas Tur- 
bine Division. 

While details of the new aircraft 


gas turbine could not be made public | 
it was disclosed, however, that the — 


project involves, among other fea- 
tures, a new and unusual concept of 
compressor and gas turbine design. 


ALLIS-CHALMERS' 
TESTING FACILITIES 


Improved testing and laboratory fa- 
cilities for a variety of its industrial 
and marine products have been an- 
nounced in recent months by the Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 
Among these are a new “shock-test” 
laboratory developed in cooperation 
with the Navy during the war, a new 
electronic processing laboratory and 
a new steam turbine auxiliary test 
floor. 

The “shock-test’” laboratory is 


available to the company’s engineer- | 
ing staffs for testing materials and | 


devices likely to be subjected to ex- 


tremely harsh treatment in service. | 


It is equipped to handle high-impact 
shock, vibrating, humidity and tem- 


perature, salt spray, and electrical | 
and mechanical life tests. The shock | 
tests consist of subjecting the product © 
to different mounting positions in a | 


special high impact shock machine ca- 
pable of handling devices up to 4500 
pounds and having a shock blow ca- 
pacity of 18,000 ft-lbs. By giving the 
shock in various directions, subse- 
quent visual inspection and operating 
devices provide positive evidence of 
the strength of the product being 
tested. 

The new electronic processing lab- 
oratory in Allis-Chalmers’ electric 
control plant is devoted exclusively to 
the analysis and processing of samples 
and the design of proper coils for 
production work for present and pros- 
pective users of the company’s induc- 
tion heating equipment. Equipped 
with standard Allis-Chalmers heating 
units, the laboratory also provides 
improved facilities for those wishing 
to visit the plant to observe tests on 
their own products. 


Hagan Corp. reported recently that 
it had acquired the Willburt Co’s. 
Plant No. 1 at Orrville, O., in which 
all Hagan equipment has been manu- 
factured for 27 years, and will begin 
at once an expansion program to 
meet increased demands. 
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New Gasket Materials! Better Answers to 
New Product Problems; Old Ones, Too! 


— 


» 


9 FACILITIES 


“ABILITIES 
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A te 
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THAT'S FEL-PRO! 


UPERIOR PACKINGS... .. New properties! 


New constructions! In these advanced packings, 
ineral and vegetable materials, and various 
synthetic plastic preparations, are woven, com- 
bined afd formed —or.are sheathed with, or 
combined with different metal foils —to set 
new: performance standards in handling con- 
‘ditions imposed by extreme temperatures, com- 
pression, acid, oil, caustic, éte. Ask about these 
successful new packings! bs 


New Abilities in Materials Provide New Possibilities in Design, Performance 


Consult Fel-Pro! Engineers who are 
working on new products or redesigning old ones find 
many of their gasket, packing and sealing wants anti- 
cipated here at Fel-Pro. Here, new processing has 
greatly widened the usefulness of many conventional 
materials, and new synthetics with new characteristics 
are answering new problems and better answering 
old problems. 

Suppose, for example, that you wanted new mechan- 
ical properties in a dielectric material, or an,oil- 


resisting gasket that retained a certain, measurable 
resilience despite new heat conditions, or a packing 
that remained indifferent to acid under a new set of 
circumstances: Ask Fel-Pro. If it isn’t already here, 
we will develop it here for you! So, either way, whether 
you seek something you didn’t think existed before, 
or want to do an everyday job better, it should pay 
you to write and see if Fel-Pro can satisfy your want. 


... FELT PRODUCTS MFG. CO., 1511 Carroll Ave., 


, Chicago 7, Illinois. 


2 
wette Sealing Materials, Gaskets, Packings, Sound- and Vibration- Dampening 


Materials, Specially Treated, Die-Cut and Fabricated by Fel-Pro. 
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For each of these services 
Belmont has created a pack- 
ing with extra construction 
features that provide more 
certain sealing and longer 


life. And for any service— 


steam, water, oil, gas, air, 


acids, alkalis, ammonia— 
your Belmont distributor 


has the right packing. 


HIGH PRESSURE STEAM RODS — Belmont’s No. 30 
Asbestos Packing has a unique center construc- 
tion for greater resiliency and flexibility, extra 
takeup on the gland as the packing wears, extra 
“edge wear’. The center block is pleated on 
itself, accordion-fashion, at approx. 90° with 
the rod. 


LOW AND INTERMEDIATE STEAM RODS (also hot 
and cold water rods and plungers) — Belmont’s 
No. 419 Rubber-and-Duck Packing has a 
hollow center which provides a point of least 
resistance for expansion and contraction. Fric- 
tion is minimum, because the packing “‘breathes”” 
toward the hole. 


LOW PRESSURE TO HEAVY DUTY WATER— 
Belmont’s No. 9 Special Hydraulic Packing has 

+a rubber-and-duck channel which not only acts 
F /¢£< as a wiper but also protects the flax—actually 


‘ Gat two packings in one against the wearing surface..: 


Linen thread stitching prevents displacement 
under gland pressure. 





THERE IS A BELMONT PACKING FOR 
EVERY SERVICE 


Belmont distributors are located in every large 
industrial center, ready to give you prompt 
delivery from local stocks. 


THE BELMONT PACKING 
AND RUBBER CO. 


Butler and Sepviva Streets 


Philadelphia 37, Pa. 





HEWITT MOVES 
PHILADELPHIA OFFICE 


Hewitt Rubber of Buffalo, division 
of Hewitt-Robins, Inc., has announced 
the moving of its Philadelphia district 
office and warehouse from 20 South 
15th Street to 401 North Broad Street. 

The new location is under the su- 
pervision of C. F. Holden and Jack T. 
Sheldon. 


NEW HEAD FOR 
U.S. STEEL SUPPLY 


Leadership in the United States 
Steel Supply Co., a U. S. Steel sub- 


sidiary, changed recently when Leslie [ 


B. Worthington, formerly sales vice 
president, was elected president and 


Ernest E. Aldous retired from the | 


presidency in accordance with the 
corporation’s retirement policy. The 


company, which maintains general | 
headquarters in Chicago, operates © 


warehouses in Baltimore, Boston, 
Cleveland, Newark; Pittsburgh, St. 
Louis and St. Paul as well as in 
Chicago. 


COX PRESIDENT OF 
CARNEGIE-ILLINOIS 


Charles R. Cox has been elected 
president of Carnegie-Illinois Steel 
Corp., succeeding John Lester Perry, 
who has become assistant to pres- 
ident, United States Steel Corp., of 
Delaware. 

Mr. Cox has been president of Na- 
tional Tube Company, another U.’S. 
Steel subsidiary, since March, 1943. 
Joining the National Tube Company 
as general superintendent, Ellwood 
works, in 1934, Mr. Cox’s rise in that 
company was rapid. In 1936 he was 
made vice-president in charge of 
operations; in 1941, executive vice- 
president; and 1943, was elected pres- 
ident of National Tube. 


FLANNERY JOINS 
HENDY IRON WORKS 


Charles A. Flannery, former Colo- 
nel, Corps of Engineers, has joined 
the Joshua Hendy Iron Works, Sun- 
nyvale and Torrance, California, as 
Manager of General Products Sales, 
according to announcement made re- 
cently. 

Mr. Flannery, prior to the war, was 
sales manager of plate fabrication for 
Consolidated Steel Corp. and vice 
president and West Coast manager of 
Industrial Engineering Co. He has 
been identified with sales and engi- 
neering work continuously since grad- 
uation from the University of Illinois 
in 1917. 


DOWELL ANNOUNCES 
CHANGES 


Dowell Inc., subsidiary of The Dow 
Chemical Company, has announced 
some changes in the Dowell sales 
staff. 

H. W. Ross, formerly Assistant 
Sales Manager, assumes the duties 
of Sales Manager in charge of the 
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COMBUSTION EFFICIENCY 





Correct Fuel Distribution 


in Firebox 
Cuts Boiler’s Coal Need 157 


PATENTED, PRECISION INSTRUMENT 
INSTANTLY ANALYZES COMBUSTION GASES 


“A check on a boiler in a customet’s* 
plant at Niles, Michigan, demonstrated 
how the Cities Service 
lubrication Heat Prover shows the 
Engineer's 
Report 


fuel saving possible when 
the boiler is operating 
efficiently. 


“On most under-feed stokers, there is 
greater depth of burning coal over the 
retort—leaving the sides and end of 
the grates with a thin layer of coal. This 
thin layer of hot coal soon burns 
through in spots leaving holes in the 


fire so that the grates are not covered 
entirely with coal. These bare spots on 
the grates allow the air to circulate 
through the firebox without coming 
in contact with the burning coal, thus 
increasing the stack temperature with 
attendant loss of combustion efficiency. 


“At intervals of thirty 
minutes, we took a poker, 
pushed the hot coal from 
the center, covering the 
holes and edges of the 
firebox with coal so that every part of 


Grates 
Evenly 
Covered 


oP anebermocnccremmmaonren 





WESTON ELEC. INST CORP. NEWLRK NJ USA 








WESTON ELEC. INST CORP NEWARK N Pil 4% 


pence COMBUSTIBLE. 


‘ 


These dials on the compact portable Heat Prover instantly register 
an analysis of flue gases. 


the grates was covered. This registered 
highest efficiency on the Heat Prover 
dials. 


“This boiler was using 18,000 pounds 
of coal a day and by cov- 
ering the holes in the fire 
every thirty minutes, daily 
consumption was reduced 
3,000 pounds a day or a 
saving of about 15% to 17%.” 


Fuel Cut 
3000 Ibs. 
Daily 


The Heat Prover is a portable combus- 
tion gas analyzer patented by Cities 
Service and operated by trained Cities 
Service engineers. It is used to check 
efficiency of every type of 
Heat Prover fuel combustion equip- 
Service 
Available 


ment. For information 


call your nearest Cities 
Service branch office, (Ar- 
kansas Fuel Oil Co., in the South); or 
write to Cities Service Oil Company, 
Sixty Wall Tower, New York 5, N. Y. 


*Name on request. 


FOR EVERY 
LUBRICATION PROBLEM 


cau Cities Service 
FIRST! 
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for Temperature Shock 


Heated to a temperature of 425°F and then plunged into ice water 
creates several times the thermal shock that any gauge glass is called 
upon to withstand. Yet that is a routine test for Pyrex Gauge Glasses. 
That is only one of the reasons why they stand up under actual serv- 
ice conditions. 

Machine drawn accuracy that permits easy installation and reduces 
toa minimum installation strains that cause breakage, remarkable re- 
sistance to the solvent action of hot water or steam, a hard smooth 
surface that resists abrasion and scratching—are other factors which 
make Pyrex Gauge Glasses the most economical glass you ever used. 
Corning Glass Works, Corning, N. Y. 


“PYREX” and “CORNING” are registered trade-marks and 
indicate manufacture of Corning Glass Works, Corning, N.Y. 
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"Boiler Repairs Reduced 75%" 


wert NATIONAL Seax PROTECTOR 











You, t00, wit sind the National 
Girth Seam Protector saves 
trouble and money by prevent- 
ing leaks and fire-cracking on 
new or old seams in boilers. 
Sections consist of wedge nut, 
cap screw metal lug and refrac- 
tory covering; are easily at- 
tached. We can make immedi- 
ate deliveries. Send for descrip- 
tive bulletin. 
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Industrial Division which is primarily 
concerned with the removal of various 
types of scale and sludges from al] 
types of industrial heat exchange 
equipment. Mr. Ross will however 
continue to maintain certain activj- 
ties in the Petroleum Division. 

M. L. Stirling, formerly Assistant 
Sales Manager, becomes Sales Man- | 
ager of the Petroleum Division and }} 
will direct sales of Dowell’s oil field | 
services including oil and gas well 
acidizing, plastics, water locating, 
electric pilot and cementing services 
that are so widely used in well com- 
pletion and work over operations. 

Guy Williams, who has been at- 
tached to Dowell’s sales department 
for many years will become Assistant 
Sales Manager in charge of Product 
Sales including Dowell Paraffin Sol- 
vent, Jelflake and Jelfoam. He will 
also be active’in general sales pro- 
motion in both the Industrial and Pe- 
troleum Divisions. 


FORT AWARDED 
ORDER OF MERIT 


The Order of Merit, highest honor 
conferred upon its employes by the 
Westinghouse Electric Corp., has 
been presented to Tomlinson Fort, 
manager of Central Station Depart- 
ment, for distinguished service to the 
electrical industry. 

The award, which is accompanied 
by a citation and a bronze medallion 
inscribed with a silver “W”, was 
granted Mr. Fort for “his successful 
efforts in building Westinghouse posi- 
tion in the public utility industry; for | 
his constructive help in developing | 
programs to increase the use of elec- 
trical power; and for his willing co- 
operation with others, both within and 
outside the Company.” 


ATHERTON HEADS 
SPRINGFIELD BOILER 


Springfield Boiler Co., Springfield, 
Ill., announces the election of George 
R. Atherton as President to succeed 
Owsley M. Brown, of Springfield, 
who has retired. Mr. Atherton is 
widely known in the heating and air 
conditioning industry through a long 
connection with the American Radia- 
tor—Standard Sanitary sales organ- 
ization. Other officers announced by 
the company in the reorganization 
are Ross Irwin, Vice President and 
Chief Engineer; John Pratt, Secre- 
tary and Assistant Treasurer; and 
C. G. Smith, Assistant Secretary; all 
long-time executives of the company. 








E. D. Benton, formerly fuels engi- 
neer with the Louisville and Nash- 
ville Railroad, has been named to 
the staff of Battelle Institute, Col- 
umbus, Ohio, where he will be en- 
gaged in research on the utilization 
of fuel in locomotives. 





R. W. Mason, Jr., formerly asso- 
ciated with The Lithium Company, 
Newark, N. J., has joined the De- 
velopment and Research Div. of The 
International Nickel Co. Inc. He 
will make his headquarters at the 
Detroit Technical Section of the Di- 
vision on the fifth floor (5-223) of the : 
General . Motors Building, Detroit, 
Mich. He will serve in the Detroit 
office as metallurgist and consultant 
to consumers and producers on the 
use of nickel in ferrous and non-fer- 
rous castings. 
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We have prepared a book illustrat- 
ing the construction of our latest 
boiler development, the ‘'S’’ type 
boiler. Complete engineering data 
is included. Request your copy of 
this bocklet on company letterhead, 
please. Address Union Iron Works,. 
962 Cascade St., Erie, Pa. 
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The UNION “'S” type boiler is 
a compact self-contained unit 






complete with water cooled fur- 
nace. It can be shipped fully 
assembled in sizes to 300 H. P. 
It has narrow overall width and 
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large furnace volume in a low 






setting height, providing large 






capacity in limited space. 






You will be interested in know- 


ing how we have designed water 








wall circulation without circula- 
tor connections and in many 







other new features. 












UNION IRON WORKS 
Scuce 1890 
BOILERS — PROCESS EQUIPMENT — FABRICATED STEEL 
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BOILER WATER CONCENTRATION 


A Henszey Continuous Blowdown System will keep boiler water 
concentrations within safe margins — preventing foaming, prim- 
ing, and the formation of sludge and scale (with proper chemical 
treatment). This absolute control of boiler water concentration is 
accomplished continuously, automatically, and without heat loss. 


Check the advantages of Clean Steam and Low Cost Power in 
your plant — present or planned — then call Henszey for prac- 


tical recommendations. 


Contact your nearest Henszey 
representative or write to 


HENSZEY COMPANY 


Department C9 


WATERTOWN ° WISCONSIN 


CONTINUOUS BLOWDOWN 
and BOILER PLANT SPECIALTIES 


Boiler Feed Regulators © Distillation Systems © Heat Exchangers 


Feed Water Meters @ 


Flow Indicators © Proportioning Valves 


also MILK EVAPORATORS and PREHEATERS 





Appointment of Walter C. Kerrigan 
as Manager of the Nickel Sales Depi. 
of The International Nickel Co., Inc., 
to succeed the late Rudolph L. Suhi, 
has been announced. Mr. Kerrigan 
has been associated with business i: 
metals and ores since 1919. He joined 
International Nickel in 1930 and has 
been an Assistant Manager of its 
Nickel Sales Department since Jan- 
uary, 1933. 


Walker L. Cisler, chief engineer of 
power plants of Detroit Edison, lefi 
by plane for Paris, France, on June 
24, to attend the first post-war con- 
gress of “CIGRE”, as it is known 
throughout the electrical world. This 
is an international conference on high 
voltage electric systems and equip- 
ment which is meeting for the first 
time since before the war. Some 100 
technical papers are being presented. 
He will also attend the meeting of 
the Public Utilities Panel of the 
Emergency Economic Committee for 
Europe which he helped to organize. 


Republic Flow Meters Co. an- 
nounces the appointment of Frede- 
rick H. Meyers as manager of its 
Cincinnati district which includes 
Central and Southern Ohio and 
Eastern Kentucky. 

Mr. Meyers received his technical 
education at Pratt Institute and 
Polytechnic Institute of Brooklyn, 
and is a registered professional engi- 
neer. For seventeen years prior to 
joining Republic Flow Meters Co. he 
was engaged in test work for a large 
eastern public utility. 


Charles F. Kottcamp, until recently 
Lieutenant Commander, USNR, has 
joined the staff of Locomotive De- 
velopment of Bituminous Coal Re- 
search, Inc., Baltimore, Md. He has 
been appointed assistant to Director 
of Research John I. Yellott, who is 
heading the Committee’s project for 
developing and building a coal-fired 
gas turbine locomotive. While on 
active service in the Navy, Mr. Kott- 
camp did much work in turbine test- 
ing and was directly in charge of 
the testing of the 3500-hp, 1500-F, 
U. S. Navy Experimental Gas Tur- 
bine Plant at the U. S. Naval Engi- 
neering Experiment Station, Annap- 
olis, Md., as described in POWER 
PLANT ENGINEERING, May, 1946, 
pages 86 to 89. Included in that re- 
port is a statement by Mr. Kottcamp 
on the testing procedures used in the 
plant. It emphasizes especially the 
way in which instrumentation was 
developed to determine various op- 
erating factors within extremely close 
range of accuracy, so that the efficien- 
cies and power requirements of the 
various components of the unit could 
be obtained within plus or minus 1 
per cent. 


The appointment of G. R. LaWall 
as quality control engineer in the 
Wiring Device and Accessory Equip- 
ment Division General Electric, has 
been announced. Beginning his as- 
sociation with General Electric in 
1919 at Nela Park, Cleveland, Mr. 
LaWall left the engineering depart- 
ment in 1924 for a position in the 
sales promotion department but re- 
turned to engineering in 1931. He 
also served in the specialty appliance 
department at Nela Park and on the 
Cleveland office sales. promotion 
force before coming to Bridgeport in 
1939 for display design work. 
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OOD REASON why these culprits took a quick nose 
dive into the “drink.” 


MIME, WAVE 





PRESSURE 


REQUCING VALVE 


It was their only out. When 


the CASH STANDARD Streamlined type 1000 Pressure 
Reducing Valve was installed, their activities came to 


an abrupt end. 


You too can rid your plant of such daily plagues as 
high costs and operating troubles due to poor valve 


performance. 


Simply put it up to the CASH STANDARD “TYPE 1000” 
—find out in detail about the streamlined design—the 
construction—the performance that works so completely 
in your favor Send for Bulletin “962.” 





(ASH §TANDARD 





: fr aE 


DECATUR, 


OVER 
ale! 





Ene 








Maximum Capacity When Needed Most © Ac- 
curate Pressure Control Under Toughest Work- 
ing Conditions © Trouble-Free Service © Smooth 
Operation © Tight Closure @ Accurate Regula- 


tion e Sp di Pr alecots, Dp le. 





e Elimina- 
tion of Failures © Constant Delivery Pressure © 
Cost Saving Operation © No Spoilage ¢ Prac- 
tically Zero in Maintenance Costs. 


CASH COMPANY 
ILLINOIS 


September, 1946—POWER PLANT ENGINEERING—Chicago, III. 


BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Sead for them 








Bulletin 963 features the CASH 
STANDARD Type 100 Series of 
Super-Sensitive Controllers — vari- 
ous types for automatically oper- 
ating valves, dampers, rheostats, 
stokers, pulverizers, fans, and 
other apparatus. 16 pages filled 
with descriptions and applications. 








Bulletin 968 features the CASH 
STANDARD Type 34 Pressure Re- 
ducing Valve — direct operated — 
direct acting for handling steam, 
hot water, cold water, air, oil, 
brine—and most liquids and gases 
except some injurious chemicals. 
Illustrates and describes the dif- 
ferent “styles available and tells 
about their applications. Three 
pages of capacity charts. 














Bulletin 956 features the CASH 
STANDARD Type 4030 Back Pres- 
sure Valve—designed to auto- 
matically maintain a constant 
pressure in the evaporator corres- 
ponding to a constant tempera- 
ture desired. Shows an Ammonia 
and Freon Gas Capacity Chart 
based on ABSOLUTE pressures. 
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There is no Substitute fora 


QUIMBY 


& 5 va 
ee gt 
ae / 
F a ica 
f 


PUMP 


Only in a QUIMBY can you get all of these outstanding features: full herringbone 
gears, new non-slip screw design, full-floating shafts, and the new “FLOATING 
LINK," an exclusive Quimby device. Besides, the QUIMBY is the only screw pump 
100% anti-friction-bearing equipped. When you buy a QUIMBY Screw, Rotex, 
or Centrifugal Pump, you are benefitting by the results of 52 years of pump-dee 


signing experience! 


QuImBY 
PumMPSs 


H. K. PORTER COMPANY, Inc. 


PITTSBURGH 22, PENNSYLVANIA 


The KNOW-HOW 
of Pumping 
Since 1894 


Quimby Pump Division 
NEWARK 5,N. J. 
District Offices in Principal Cities 








Whar Ebae 


1/3 FROM 


WANTS .TO TRIM 
MAINTENANCE COSTS? 





Our specialized know-how 
in simplifying power plant maintenance prob- 
lems has helped reduce maintenance worries, 
trimmed maintenance expenses as much as 
Vz for many clients. 


Bryan maintenance surveys and recommenda- 
tions—backed by 20 years of successful main- 
tenance, consulting and engineering work— 
cover: 


STEAM G WATER 
ELECTRICITY 
ELEVATORS 


We will instruct your men in modern money- 
saving maintenance methods, city ordinances, 
state laws and national procedures. No mainte- 
nance problem is too large or small for our staff. 
Indusfrial Plants, Office and Loft Buildings, Hos- 
pitals, Movie Studios and Theaters have been 
our specialty. 


REFRIGERATION 
AIR CONDITIONING 
FIRE PREVENTION 


It will pay you to write us about 
maintenance studies and recommen- 
dations for your plant or building 


JOHN S. BRYAN, M.E. 


Maintenance Consulting & Engineering 


341 So. Columbia Ave Los Angeles 13, Calif 














LaMOTTE 
BOILER FEED WATER 
TEST UNITS 


The LaMotte Ls age Department has 
developed a reliable series of chemical 
tests for boiler feed water control of 
the following constituents: 


Phosphates Dissolved Oxygen 
Chlorides Sulfates 
Total Alkalinity Hardness 


PH (Hydrogen-lon Concentration) 


For positive control of efficient water 
treatment, there is a LaMotte Unit for 
each constituent (Phosphate Compara- 
tor, illustrated and _ described below). 
Each unit is amet to operate and in- 
expensive to _ install. Write for  illus- 
trated booklet describing this equipment. 


LaMotte 
Phosphate Comparator 





h —s + 


For control of | reat t of 
boiler feed water. A_rapid, simple and 
accurate method. The new LaMotte 
Comparator _ covers ee concentra- 
tions from 0 to 100 p. Can also be 
u or polyphosp hates 
complete with instractions. 


Price $15.00 f.0.b. Towson. 


LaMOTTE CHEMICAL 
PRODUCTS CO. 


Dept. P. P. E., Towson 4, Baltimore, Md. 

















The Graver Tank & Mfg. Co., Inc., 
East Chicago, Ind., recently an- 
nounced the appointment of Edward 
W. Welp to the position of Sales 
Manager of water conditioning equip- 
ment. Mr. Welp, former technical 
director of Graver’s process equip- 
ment division, has spent 32 years 
with the firm in every phase of re- 
search, design and construction of 
water conditioning equipment. 

J. H. Swan of Klipfel ig oo 
ing Co., Chicago, and R. H. Thomas, 
President of Economy Pumps, Inc., 
Hamilton, Ohio, have announced the 
purchase of the Klipfel stock by 
Economy. Mr. Swan remains with the 
Company in an advisory capacity, and 
as Chairman of the Board of Klipfel. 

Fairbanks, Morse & Co., has an- 
nounced the retirement of A. E. Ash- 
craft who has for many years been 
Vice President in Charge of Manu- 
facturing. Mr. Ashcraft continues to 


‘be a director of the company. C. H. 


Morse, III, Vice President, has been 
placed in charge of all manufacturing 
plants and operations. Henry M. 
Haase has been -appointed Manager 
of the Beloit, Wisconsin, Works of 
the company following the resigna- 
tion of A. C. Howard. 

Theodore A. Dyke has been ap- 
pointed manager of the Export Divi- 
sion of Combustion Engineering Co., 
Inc., New York. He succeeds the late 
J. B. Crane. Mr, Dyke, with a back- 
ground of chemical engineering and 
business administration, joined Com- 
bustion " Engineering "Company in 
1936. For more than a year during 
the war his services were loaned to 
the U. S. Government as Chief of 
the Industrial Equipment Group in 
the Requirement Division, Office of 
Lend-Lease Administration, under 
Mr. Stettinius. Over the past ten 
years he has been closely identified 
with the numerous foreign contracts 
of his company, particularly those 
pertaining to Latin American coun- 
tries in which he has traveled ex- 
tensively. 

Crosby Steam Gage and Valve Co., 
Boston, Mass., announces that Wil- 
liam P. Husband, Jr. has been elected 
President and Treasurer. Mr. Hus- 
band is also President and Treasurer 
of the Ashton Valve Company of 
Cambridge, Mass. 

J. W: Weingartner has been made 
production control manager of the 
Brown Instrument Company, Phila- 
delphia, it was announced recently. 
Mr. Weingartner has been with this 
industrial division of Minneapolis- 
Honeywell Regulator Co. for the past 
22 years. He will also direct pur- 
chasing. Charles Goodman has taken 
over the duties of purchasing agent 
under Mr. Weingartner’s supervision 
and William Lawson has been named 
assistant production control manager. 

Ralph P. Wagner, Commercial 
Manager of the New York Power and 
Light Corporation, Albany, New 
York, has been elected Chairman of 
the Commercial Division General 
Committee of the Edison Electric 
Institute. In his new post, Mr. Wag- 
ner will supervise the activities of 22 
commercial committees of the elec- 
tric utility trade association, which 
are now engaged in load-building 
activities in all phases of utility pro- 
motional work. 
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This one basie blueprint* 
solves all problems in 
ecoal-and-ash-handling 


Here’s a complete plan for a system that will 
take care of your coal-and-ash-handling prob- 
lems, whether your plant is large or small. 
This typical, basic G-W System can be 
adapted, with but slight modifications, to any 
plant’s requirements. 











G-W SYSTEM NOW BEING BUILT FOR A 2,000 kw. UNIT POWER PLANT 
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Coal passes through Grating, Hopper and 
Control Gate to feeder pans. 


Apron Feeder draws coal from hopper, con- 
veys it at uniform rate to crusher. 


Crusher delivers stoker-sized coal to eléva- 
tor boot. 


Bucket Elevator discharges coal to surge 
hopper. 


Surge Hopper Control Unit assures constant 
supply to scale. 


Seale automatically weighs, records and 
discharges to shuttle belt conveyor. 


Shuttle Belt Conveyor serves several bins 
from central weighing point. 


Storage Bins have coal level control. 
Control Gate and Spout to stoker. 

Ash Unloading Gate. 

Ash Cart manually operated through tunnel. 


Ash Cart electrically operated for ash 
disposal. 


@8e00 9 0060000 


G-W HANDLES IT... 


faster * easier * cheaper 


SINCE 1814. 
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Alemite Answers. Copyright 1945; 
223 pages; 8% by 8% in.; cloth board 
binding; prepared and published by 
Alemite Division, Stewart - Warner 
Corp., Chicago 14, Illinois. Price $3.00, 

This book owes its origin and much 
of its contents to Alemite’s experi- 
ences in preparing lubrication train- 
ing material for the Armed Services 
during the war period. The company 
executives explain that the available 
material, highly technical in nature, 
had to be interpreted and imparted to 
non-technical audiences via training 
films and demonstrations in minimum 
time. The types of illustrations em- 
ployed successfully in this work thus 
predominate in this new history and 
exposition of lubrication, although 
technical accuracy and scientific foun- 
dation are not slighted or abused by 
this method of presentation. In the 
foreword it is stated that it is Ale- 
mite’s intention to concentrate its 
resources on the task of expanding 
the non-technical man’s understand- 
ing of how to buy intelligently and 
correctly apply petroleum lubricants. 
The statement is also made that the 
era has passed when rule of thumb 
procedures govern lubrication prac- 
tice. Lubrication is a science founded 
upon logical analyses, guided by re- 
search and tempered by experience. 
Progress is dependent upon a continu- 
ous exchange of ideas and this book 
is designed to contribute to this ex- 
change by translating consumer’s 
questions into manufacturer’s an- 
swers. The book is a well-told story 
of lubrication and lubricants and is 
not only interesting reading but con- 
tains a wealth of information which 
every lubrication engineer will ap- 
preciate, 


Electronic Equipment and Accessories, 
by R. C. Walker; First Edition; 393 
pages; illustrated; size 5% by 8% 
inches; cloth; published by the Chem- 
ical Publishing Co., Inc., 26 Court St., 
Brooklyn, N. Y.; 1945. Price $6.00. 
The object of this book is to present 
a simple introduction of the main 
sections of the subject of electronics 
to practical engineers, mechanics, stu- 
dents and other readers who at least 
have acquired the elements of elec- 
tricity and magnetism but who are 





HAS “WATER HAMMER” BEEN A PROBLEM IN YOUR PLANT? ‘not specialists in the use or design 
This new bulletin completely describes the Williams-Hager Flanged 7 Roary ole pone grapes o“ 
Silent Check Valve—designed to meet this problem and one of 2 SS 
the most important developments in Check Valve design. Thor- prema —. -_ "a Gee 
oughly tested in every industry, for every type of service—with _ oer enue _. 
many installations serving trouble-free for upwards of 18 years. ae en ae 2 Rye 

. book well worth adding to his tech- 


nical library. 


Electronics Dictionary, by Nelson M. 
gy oy John san te eae = 
’ tion, pages, 5% by 8% inches, 
T HE WILLI AMS ANGE co MPAN ¥ over 600 illustrations, cloth, published 
5 by the McGraw-Hill Book Co., Inc., 
330 West 42nd Street, New York, 
3000 PENNSYLVANIA AVENUE N. Y., 1945. Price $5.00. 
PITTSBURGH 12, PENNA. This book is an up-to-date, well il- 
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How Many Fuel Dollars 


4 


Are You WASTING ? 


You Can Get the Answer with 


BROWN FLOW METERS 


While other production materials and facilities are carefully com- 
puted, in many plants steam—an expensive production tool—is freely 
used and often wasted, without accounting. 


Present day accounting methods call for accurate maesurement 
of the steam used in each department so that costs can be properly 
allocated. Permanent records of departmental steam consumption 
are a real incentive to eliminate wasteful usage. 


With Brown Flow Meters you know the cost of steam... know 
where it is going . . . know how many fuel dollars are saved or 
wasted. 


Brown Flow Meter dual chart records show both rate and total 
flow—an exclusive Brown feature. 


Write for catalogs 2008 and 2204-2. THE BROWN INSTRU- 
MENT COMPANY, a division of Minneapolis-Honeywell Regulator 
Co., 4491 Wayne Avenue, Philadelphia, Pa. Offices in all principal 
cities. Toronto, Canada; London, England; Stockholm, Sweden; 


Brown Electric Recording Amsterdam, Holland. 
Integrating Flow Meter 


BROWN FLOW MTINETERS 


... MINNEAPOLIS - HONEYWELL CONTROL SYSTEMS... 
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Curtiss-Wriaht Assembly Plant, Robertson, Mo, 
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Revolving Unit Heaters 





Insure Complete, Thorough 
Coverage Regardless of 
Obstructions | 


in industrial ee 
as in airplane hangars 





Not just another unit heater, the WING 
REVOLVING HEATER is unique in that 
it does what no other heater can do—its 
slowly revolving outlets gently distribute 
in a _ constantly 
changing direction. It reaches over, around 
and under obstructions into out-of-the-way 
corners, its moving streams of heated air 
quickly warm up a plant in the morning. 


the heat continuously 





Revolving Discharge Outlets 
for Thorough Heat Coverage 


Sine. 
OLN eG, 
whats 











1, Heater starts. 





2. 15 seconds later, 45° revo- 


lution. 3. 30 seconds later, 90%. 4.45 seconds 


later, 135° revolution. 


Wing Revolving Unit Heaters keep the 
heated air moving, circulating around 


obstacles, 


seeking out far corners, 


spreading an even, uniform, healthfully 
invigorating blanket of warm air over 


the entire working area. 





MOTOR DRIVEN BLOWERS 


of Sat 
ey 


TURGINE BLOWERS 


* gteaw TuReimes FOC ELimeemarons 







Salgpairneneassne net oA connancse 


” Albert Kahn Associated Engineers and Architects, Inc. 







| 1. Makes workers feel 
i comfortable, live and 
invigorated—more pro- 
ductive. 


Reaches over and 
around obstructions and 
into out-of-the-way 
corners. 










Moving discharge heats 
up plant quickly on cold 
mornings. 






1 4. Reduces absenteeism 
i due to colds resulting 
from drafts, chills or 
overheating. 








| 5. Is an excellent cooling 
system in summer with 
steam off and fans on. 





Its properly warmed, healthful 
air currents thoroughly distrib- 
uted, create a sensation of live, 
invigorating comfort for the work- 
ers. Wing Revolving Unit Heaters 
are used in many of the country’s 
leading industrial plants. Write 
for a list of installations. 


L..J. Wing Mf.Co. 


64 Seventh Ave. 


New York 11, New York 


Factories at Newark, N. J. 
and Montreal, Canada 


REVOLVING UNIT HEATERS 
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lustrated dictionary containing clear 
cuts and accurate definitions of nearly 
6500 terms used in radio, television, 
industrial electronics, communications, 
facsimile, sound recording, etc. This 
compilation of authoritative, readily 
understood definitions, constitutes ‘he 
most comprehensive dictionary of its 
type available. There are more than 
600 appropriate diagrams and 
sketches to illustrate the principles 
and equipment described. 

The goal of the authors was to 
present the language of electronics in 
such a manner that the definitions 
would be of value to those who need 
an electronics dictionary—the engi- 
neers who must develop applications 
for electronics equipment, those who 
must use and maintain such equip- 
ment, and particularly the beginners 
who are interested in learning about 
electronics. 

Although the book is written pri- 
marily at the level of a student who 
is learning fundamental electronic 
principles, every effort has been made 
to define the terms with accuracy and 
carefulness demanded by the engineer, 
At the same time, most of the defini- 
tions will have useful meanings to 
non-technical readers because each 
definition has been made as complete 
as possible in a technical work of 
this nature. Nelson M. Cooke is a 
Lieutenant Commander in the U. S. 
Navy and is Executive Officer, Radio 
Matériel School, Naval Research Lab- 
oratory, Washington, D. C. John 
Markus is Associate Editor of Elec- 
tronics. 


Electrical Drafting Applied to Cir- 
cuits and Wiring, by D. Walter Van 
Gieson, First Edition, 54 by 8% 
inches, illustrated, 140 pages, cloth, 
published by McGraw-Hill Book Co., 
Inc., 330 W. 42nd St., New York, 
N. Y., 1945. Price $1.50. 

The author’s purpose in writing this 
book has been to fulfill the need for 
a book which deals essentially with 
the principles of electrical drafting. 
The subject of electrical drafting is 
touched upon in most books on me- 
chanical drawing, but, as the author 
points out, too often this type of 
drawing has been disposed of with a 
few general paragraphs. Such gen- 
eral information is of little practical 
value to the draftsman who is en- 
gaged in the field of electrical draft- 
ing and for this reason, this book, 
which deals primarily with electrical 
drafting, should be of interest to such 
draftsman. The aim of the author 
has been to carry the reader from the 
simplest form of electrical diagram 
to those which are more complex by 
a graded series of drawing plates and 
explanations, at the same time devel- 
oping the detailed wiring plan and 
correlating the equipment-location 
plan. The application of drafting to 
the more important branches of elec- 
trical work has been his aim. The 
book is well written and it should be 
of value to anyone engaged in doing 
electrical drafting. The author, D. 
Walter Van Gieson, is Assistant Elec- 
trical Engineer, Board of Transporta- 
tion, of the City of New York. 


Electrical Coils and Conductors, by 
Herbert Bristol Dwight, First Edition, 
352 pages, size 5% by 8% inches, il- 
lustrated, cloth, published by the Mc- 
Graw-Hill Book Co., Inc., 330 W. 42nd 


September, 1946—-POWER PLANT ENGINEERING—Chicago, III. 























September, 1946—POWER PLANT ENGINEERING— Chicago, Ill. 








MURRAY 
TURBINE GENERATORS 


500 KW—PACKAGE TYPE 


The unit shown above was designed to deliver 500 
KW 50 cycle alternating current on steam at 285# 
gauge, 700 degrees F., and exhausting condensing to 
27 inches vacuum. Thirty identical units were fur- 
nished. 

Equipment included trip and throttle valve, oil relay 
governor controlling single throttling inlet valve with 
hand valve control for partial load operation, all 
service connections above floor line except gen- 
erator leads, drain piping brought to one point, and 
structural steel baseplate. The baseplate is suffi- 
ciently rigid so that the unit can be handled in one 
piece, and installed on the simplest of foundations. 


While “Package Type” units are furnished for export 
for installation in remote areas not previously sup- 
plied with power, similar designs can be made for 
industrial plants for main or standby power supply. 


MURRAY also produces: 
Mechanical drive turbines, horizontal and vertical 
Reduction Gears Steam Boilers 


MURRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 








Street, New York, N. Y., 1945. Price 
$5.00. 


This is a book that should be of 
value to almost every electrical en- 
gineer, because it contains data sng 
information on the electrical char. 
acteristics and theory of coils and 
conductors that would be difficult to 
find elsewhere. It covers the calcuila- 
tions needed in the design of all types 
of coils and conductors whether they 
be used in transformers, bus struc- 
tures, switch-gear or heating devices, 
Although a small book, it is compact 
and its 352 pages contain a wealth 
of unusually valuable material... The 
material is classified under 39 differ- 
ent chapter headings. Special atten- 
tion is given to the calculation of 
cylindrical coils without iron cores, 

Herbert B. Dwight, the author, is 
Professor of Electrical Machinery at 
the Massachusetts Institute of Tech- 
nology. 


Transmission Lines Design, Construc- 
tion and Performance, by Fred C. 
DeWeese, First Edition, 297 pages, 
5% by 8% inches, cloth, illustrated, 
published by the McGraw-Hill Book 
Co., Inc., 330 W. 42nd St., New York, 
N. Y., 1945. Price $3.50. 

As pointed out by the author in the 
preface, there has long been need for 
a comprehensive work dealing exclu- 
sively with the design, construction, 
and performance of lines for the trans- 
mission of electric power, in which 
the material is so presented that it 
will be useful to those who are inter- 
ested in the subject, from beginners 
to more advanced engineers. Mr. 
DeWeese has endeavored to accom- 
plish this in this book. It is a thor- 
ough and practical treatment of trans- 
mission lines, covering the subject in 
a step by step procedure from the 
simplest problems in design and per- 
formance calculations, on through the 
most advanced phases of the work. 
With clear explanation and many il- 
lustrative examples and typical prob- 
lems, the book presents both the 
fundamental and the more involved 
aspects of electric power transmission 
engineering and provides data and 
material applicable not only to trans- 
mission line problems but also to the 
other problems of a similar nature. 
Special attention is given to modern 
methods of field work and to the more 
recent developments in transmission 
line devices. An idea of the scope of 
the book can be obtained from the 
following list of chapter headings: 
1, Transmission Systems; 2, Con- 
ductors and Circuit Comparisons; 3, 
Electrical Properties of Conductors; 
4, Short Transmission Lines; 5, Me- 


dium-length and Long Transmission 
Lines; 6, Mechanical Design of Trans- 
mission Lines; 7, Mechanical Calcula- 
tions; 8, Sag and Tension Calcula- 
The most remark- come cia ee : et 
: ag in Long Spans; 10, Line Location 
able tool ever in- and Survey; 11, Transmission-line De- 
vented. vices; 12, Construction of Wood-pole 
Transmission Lines; 13, Construction 
of Steel-tower Lines; 14, Performance 
of High-voltage Transmission Lines 
with Phase Control; 15, Transmission 
of Power at Critical Load; and 16, 
Mathematical Operations and Corona- 
loss Calculations. 
The author, Mr. DeWeese, is Gen- 
eral Engineer of the Carolina Power 
and Light Co. 


Cuts your gasket 
costs in half 


Write for Booklet 


THE ALLPAX GASKET CUTTER 


Manufactured by 


THE ALLPAX COMPANY, INC. 


Distributors everywhere Mameroneck, N. Y. 
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LEVATOR 
Above—Link-Belt silo coal stor- ¢ 
age system at New England Es 
Shipbuilding Corp. The chute \ 
at the right of silo is for over- EIN 
flow to ground storage. My ions i 
IRS 


























FOR BOTH COAL 
AND ASHES 


This illustration shows a Link-Belt silo system with bucket elevato1 
for handling both coal and ashes. Coal may be diverted to ground 
storage through auxiliary spout. Ashes are discharged to the ash sec- 
tion of the silo by means of a control gate and independent spout. 





LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, 
Atlanta, Dallas 1, Minneapolis 5, San 
Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8. Offices in Principal Cities. 





—featuring complete 
handling equipment 


The silo system of handling coal or ashes, 
or both, many times is the low-cost 
answer to the problem. 

One such example is a Link-Belt silo 
system at West Area yard of New Eng- 
land Shipbuilding Corporation, South 
Portland, Maine, featuring conveyor 
equipment to handle bituminous stoker 
coal from hopper bottom cars to silo at 
the rate of 50 tons per hour; and from the 
silo bottom, over automatic weighing 
scales, to stoker hoppers in the boiler 
room at 10 tons per hour. The conveyor 
equipment consists of Link-Belt BULK- 
FLO Elevator-Conveyor units, both for 
filling the hollow tile silo and reclaiming 
coal from it, and auxiliary feeders, etc. 

Since Link-Belt builds a wide variety 
of handling equipment, we can make a 
layout to solve any outside-storage prob- 
lem, with the economic advantages of 
standardized units. We'll be glad to con- 
sult with you on your problem. 


1o.ass COAL AND ASHES HANDLING EQUIPMENT 
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(Continued from page 56) 
subject of this recently issued bulletin. 
It is designated as Form A-1347. The 
typical examples of the oil working on the 
job are illustrated and a brief outline 
of the job the oil has done is included. 
These sketches show how the oil improved 
or increased production and cut costs. 
Sun Oil Company. 


48 Hose, Couplings, Tubing Handbook— 

This 72-page handbook is a valuable 
addition to your engineering data. It is 
packed with information on flexible hose 
installation; it presents drawings and 
photos of typical hose applications; there 
is a “Wrong and Right” section which is 
well illustrated with sketches. Chemicals 
and their effects on this hose are tabu- 
lated, as are permissible steam pressures. 
Step-by-step photos show how to assem- 
ble detachable couplings. Ordering infor- 
mation is accompanied by dimensioned 
drawings. The section on tubing and tub- 
ing connectors is equally well done. Pack- 
less Metal Products Corp. 








CATALOG LIBRARY | ' 


This monthly list of the latest standard catalogs and bulletins is designed to aid the 
engineer in maintaining his permanent catalog file of engineering data. The items 
listed, unlike those under Helpful Bulletins, will appear each month except for 
additions and deletions dictated by space requirement or by the manufacturers 
issuing the bulletins. Use the Helpful Bulletins coupon in requesting these copies 





PRIME MOVERS 


49 Wheel Turbines—Explanation of 14 
advantages; diagrammatic illustra- 
tions and explanations of operation; 8 
pages. Terry Steam Turbine Co. 
50 Axial Flow Impulse Turbine—Bulle- 
tin S-107; six types described; data 
for estimates; applications; types, casings; 
wheels and blades; shafts, nozzles and bear- 
ings; overspeed stop and other governor 
features; lubrication; 8 pages. Terry Steam 
Turbine Co. 





WATER 
PROBLEMS 


‘fy 


READ 
WATERS 4&4 





D. W. HAERING & CO,) Inc. 


GENERAL OFFICES: 
205 West Wacker Drive, Chicago 6, Illinois 








5 Multi-Stage Turbine—Bulletin SR- 
114; Casing, lagging, wheels and 
blades; shafts, nozzles, bearings; governors; 
speed changer or synchronizer; governor 
valve and steam strainer; lubrication; gen- 
— 10 pages. The Terry Steam Turbine 
0. 


52 Steam Engines—Bulletin No. 306; En- 
gineering data, tabular material 
descriptions; 8 pages. Troy Engine & Ma- 
chine Co. 
53 Generating Sets—Bulletin No. 108; 
General descriptions, typical installa- 
tions, engineering data tables, details of 
construction, completely illustrated; 24 
pages. Troy Engine & Machine Co. 


STOKERS 


54 Stoker—Catalog H; Type H_ stoker; 
cross-sectional installation drawing; 
features of ash discharge; typical installa- 
tions; 10 pages. American Engineering Co. 
Air-Cooled Stoker—Catalog R-A:; fea- 
tures of construction; how timing 
device works; installation drawings, ash 
discharge, air cooling features; features of 
front end driving mechanism; engineering 
oo.” 20 pages. American Engineer- 
10. 


5 Water-Cooled Stoker—Cataiog W; 
drawings of installations; features; 
furnace views; 8 pages. American Engi- 
neering Co. 
57 Spreader Stoker—Installation views; 
features of various parts; cross-sec- 
tional view of furnace with installation; 
listed features; 8 pages. American Engi- 
neering Co. 
58 Pneumatic Spreader Stoker—Three- 
fold booklet on the inner page of 
which there are 30 spirally-bound vertical 
pages which fold back to tell the story of 
the stoker, installation, features, construc- 
tion, principles, engineering, types and 
models, typical installations; well illus- 
trated; 33 pages. Iron Fireman Mfg. Co. 
Poweram Stoker—Bulletin 7121; es- 
sentials of successful stoker; fuel 
control, fuel conveying, fan capacity, con- 
trols, installation; illustrations; 18 pages. 
Iron Fireman Mfg. Co. 


OIL, GAS BURNERS 


60 Oil Burning Systems—Bulletin 45-1; 
three types of systems; drawings, ta- 
bles of capacities and descriptions; photos; 
4 pages. Faber Engineering Co. 
61 Mechanical Oil Burners—Bulletin 
45-2; two systems; drawings, tables of 
capacities and descriptions of units; parts 
list; 4 pages. Faber Engineering Co. 
5 Oil and Gas Burners—Bulletin 45-3; 
combination burner; photos, draw- 
ings, tables; 4 pages. Faber Engineering Co. 
63 Oil Burners—Bulletin 108; Two types 
of oil burners, A and H; air registers, 
oil atomizers, drawings; 4 pages. Peabody 
Engineering Corp. 
64 Gas Burners—Bulletin 203; descrip- 
tion of A and H gas burners; cross 
sectional diagram; photos of atomizers; 4 
pages. Peabody Engineering Corp. 
65 Gas and Oil Burners for Oil Refinery 
Furnaces—Bulletin 702; details of fir- 
ing with gas, with oil; photos; drawings; 
4 pages. Peabody Engineering Corp. 


WATER TREATMENT 


66 Water Treatment—Control of Fouling 
Organisms in Fresh and Salt Water, 
by John G. Dobson. Life history of these 
organisms; method of control. Wallace & 
Tiernan Co., Inc. 
67 Industrial Water Treatment—Micro- 
biological Control of and Through 
Industrial Waters; spot summaries of im- 
provement of process efficiency and prod- 
uct quality by proper sterilization. Wal- 
lace & Tiernan Co., Inc. 
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precision 
quarter-marked 
ends.... 


Those four points on each end of every WeldELL are 
small things to look for, but big things to find. 

They make it far easier to follow center lines, angles 
and planes—save time, prevent errors. 

Here is a feature that appeals to the practical man— 
an exclusive feature of WeldELLS—typical of the extra 
value you get in all Taylor Forge Welding Fittings. 

Please note the list of extra-value features opposite. 
Who can doubt that a job welded with fittings which 
lack these features does not sacrifice something—in speed 
of installation, in economy, in soundness, in the lasting 
satisfaction that goes with using the best! 


TAYLOR FORGE &® PIPE WORK S 


General Offices & Works: P. O. Box 485, Chicago 
New York Office: 50 Church Street 

Philadelphia Office: Broad Street Station Bldg. 
Los Angeles Office: Oviatt Bidg. 


¥y 7 












WeldELLS alone combine these features: 


® Seamless—greater strength and uniformity. 
® Tangents—keep weld away from zone of 
highest stress—simplify lining up. 

© Precision quarter-marked ends — simplify 
layout and help insure accuracy. 

© Selective reinforcement — provides uniform 
strength, 

@ Permanent and complete identification 
marking—saves time and eliminates errors in 
shop and field. : 

@ Wall thickness never less than specification 
minimum—assures full strength and long life. 

@ Machine tool beveled ends—provides best 
welding surface and accurate bevel and land. 

@ The most complete line of Welding Fittings 
and Forged Steel Flanges in the World—in- 
sures complete service and undivided responsi- 
bility. 
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Condenser Water Treatment—Chlori- 
nation of Condenser Cooling Water, 
by R. B. Martin; important considerations 
in chemical treatment of cooling water cir- 
cuits. Wallace & Tiernan Co., Inc. 
6 Water Treatment—Chlorine Destroys 
Ammonia, by A. E. Griffin. Gives 
data on use of chlorine for elimination of 
ammonia from boiler feed water. Wallace 
& Tiernan Co., Inc. 
7 Index for Calcium Carbonate—Re- 
print of paper by John W. Ryznar; 
tables and _ charts; National 
Aluminate Corp. 
71 Water Treatment—Bulletin 28S; Scale 
retardent for use in boilers, feedlines, 
heaters, etc.; drawing of points of applica- 
tion; composition; 4 pages. National Alumi- 
nate Corp. 
72 Boiler Feedwater Q & A—Bulletin 30; 
102 questions and answers on various 
problems of boiler feedwater; 16 pages. Na- 
tional Aluminate Corp. 
73 Water Analysis—Bulletin 6A; stand- 
ard methods of water analysis and 


16 pages. 








interpretation of results; 4 pages. National 
Aluminate Corp. 
74 Water Treatment—Scale and corro- 
sion control in potable water supply; 
reprinted paper presented by Hanlon, Stef- 
fen, Rohlich and Kessler; 12 pages. Na- 
tional Aluminate Corp. 
75 Algae and Slime—Bulletin 31; the 
elimination of algae and slime in 
cooling systems, paper mills, etc., draw- 
a photos; 4 pages. National Aluminate 
‘orp. 
7 Chemical Feeding and Proportioning 
—Bulletins 1100 and 1713A; use of ad- 
justable chemical feeder for water treat- 
ing, sewage, chemical prc » petroleum; 
plan and sectional diagrams; descriptions; 
photos; general specifications; 2-page table 
of capacity schedules; list of chemicals 
handled; accessories; drawings of boiler 
water conditioning systems; 5-page descrip- 
tion of method of automatic intermittent 
feed of conditioning chemicals direct to 
the boilers; 20 pages. Proportioneers, Inc. 
77 Water Treatment—Various types of 
water treating; corrosion, carry-over; 





























































WATER CONSULTANTS AND CHEMISTS 
FOR INDUSTRIAL AMERICA 


11 WEST 42nd ST. - NEW YORK 18, N.Y. 


Canadian Distributor: THOMAS ROBERTSON & CO., LTD. 
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boiler scale; flexibility; rust prevention; 
brine treatment; softening and coagula- 
tion; cooling and condenser water; chart 
of treatment in various industries; 24 pages. 
Western Chemical Co. 
78 Water and Steam Treatment—Two 
bulletins on Algaecide and Coravol; 
when and where algaecide should be used; 
tells how Coravol operates in the steem 
system; features and advantages; tesii- 
monials; 9 pages total. Western Chemical 


Co. 
79 Water Softeners—Bulletin 607; bene- 
fits and economies of soft water; 
typical applications; how it works; types; 
design and features; backwash and brine 
rinse regulators; how to modernize present 
softener; aerators, degasitors, chemical feed 
systems, chemicals; 20 pages. Elgin Soft- 
ener Corp. 


POWER TRANSMISSION 


80 Speed Reduction, Increase Gear—Bul- 
letin S130—description; gear cases; 
gear and pinion; bearings; lubrication; 
drawings and photos; 8 pages. The Terry 
Steam Turbine Co. 


VALVES 


81 Regulating Valves—Bulletin 1-A; 
valve data book; description, dimen- 
sions and lists of parts; typical installa- 
tions; rated- capacities; prices; 52 pages. 
Atlas Valve Co. 
82 Pressure Regulator—Bulletin 1-B; de- 
scription, installation, operation; list 
prices; sectional and installation views; 
parts lists; 8 pages. Atlas Valve Co. 
83 Pressure Reducing Valves—Bulletin 
1-C; sectional drawings, list prices, 
dimensions and weights; operation and ad- 
jJustment; capacities for steam and air; 12 
pages. Atlas Valve Co. 
84 Float Valves, Liquid Level Controls— 
Bulletin 3; description and list of 
parts; price lists; operation; adjustment; 
application and utilization; installation 
drawings; 8 pages. Atlas Valve Co. 
85 Pressure Reducing Valves—Bulletin 
401-A; selection of proper valve; con- 
struction; installation; capacity tables; in- 
terchangeability; dimension tables; 14 
pages. Leslie Co. 
BEG General Service Valves—Bulletin E- 
150; valves for blow-off; fire protec- 
tion, soot blower lines, acids, process, etc.; 
descriptions; exploded views; features; di- 
mensions, weights and list price tables; 
parts and parts lists; 14 pages. Everlasting 
Valve Co. 
87 Valves—Bulletin E-100; for boiler 
room service; photos, descriptions, 
parts; features; pressure rating indexes; 
size, shipping weight and price tables; 
ordering information; 30 pages. Everlasting 
Valve Co. 


HEATING, COOLING 


88 Cooling, Heating, Air Conditioning— 
Collection of bulletins; installation, 
design, construction data, capacity ranges, 
condensed physical data; numerous photos 
of installations, full page coJor diagrams of 
flow of air, compressed air, water, water 
spray, etc.; 74 pages. Niagara Blower Co. 
89 Steam Conduit System—Bulletin 381 
and 451; tells of foundation, drainage 
and insulation features; covers tile enve- 
lope, pipe insulation, pipe supports, an- 
chors, guides and saddles; photos of in- 
stallations; 12 pages. H. W. Porter & Co. 


OIL, LUBRICATION 


90 Lubrication Recommendations—Spe- 
cial oils for diesels and heavy-duty 
gasoline engines; facts about oil; tables of 
recommended oils for various models; 18 
pages. Standard Oil Company of California. 
91 Cutting Fluids—Facts about cutting 
fluids: machine tool operations; fun- 
damentals of cutting; How to Apply; metal- 
lic cutting tools; tabular material; shop 
practices; 50 pages. Standard Oil of Cali- 
fornia. 
92 Diesel Operation—Relation of fuels 
and lubricants to the operating effi. 
ciency in the diesel engine; diesel funda- 
mentals; maintenance; lubrication and 
fuels; supercharging; selection and classi- 
fication of fuels; fuel injection mainte- 
nance; improving cleaniness; tabular ma- 
terial, charts, formulas; 114 pages. The 
Texas Co. 
93 Engineers Report on Oil—Engine 
tests, laboratory tests, effects on en- 














Sound Advice on Reducing Valves for Steam Heating 
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ITY 
LESLIE Class LT-3 Pressure Reducing Valve combined 
“StL with Type ARP Air Loading Panel. An ideal 
o pressure control which provides simple readjustment of 
en- reduced pressures necessary for efficient operation of 
steam heating systems. 
os CLASS LT-3 is a single-seated, internal pilot, piston- 
_ operated reducing valve with 800 Brinell stainless 
steel main valve and STELLITED seat ring that assure 
9 tight dead-end shut-off. 
2 AIR LOADING PANEL includes a small 4” combina- 
ii ' tion pressure reducing and relief valve (no continuous 
of o Air Loading Panel, leakage) which can be installed at a central control 
nt; , Type ARP . 2 ; 
ion — station or in any other convenient location. 
tin = 
n- Jj 
in 23 Here’s HOW It Operates... 
i 
E- :4 Simply and accurately with only 25 psi air pressure. You merely 
ar turn the adjusting knob (see illustration) increasing or decreasing 
di- } | the loading force on the reducing valve until you obtain the steam 
wel pressure you want. Steam can be entirely shut off by removing all 
at air loading pressure. 
ns, 
es; 3 
= Here’s WHY You'll Want It... 
Because this ideal LESLIE combination allows you to instantly and 
conveniently readjust reduced pressures to conform with changing 
— weather conditions—assures economical operating pressures at all 
- times—eliminates wasteful overheating. 
c Where LESLIE Reducing Valves (handwheel adjustment) are now in 
ad service, only the diaphragm superstructure and Air Loading Panel 
381 LS are needed to convert to this modern, money-saving method. 
“ § 
- - : 
Wn- ° 
- ° FOR A FREE TRIAL INSTALLATION 
Ff | —without cost or obligati tact your nearest LESLIE 
representative. Write for Bulletin 461. 
, PROMPT SHIPMENT FROM STOCK 
ye- Remotely Adjusted Reducing Valve, Class LT-3 
es (Screwed or flanged tions, /2”-4”) 
18 ook for LESLIE Regulators under “Valves” or “Regulators” in your classified telephone directory in the 
fa. LE S LIE Cc O. poral cities “a LESLIE nal trained ‘eanlias are ta cin iin 
n e 
~ 257 Grant Avenue * Lyndhurst, N. J. Atlanta, Ga. Houston, Tex. Pittsburgh, Pa. St. Louis, Mo.e 
al- Baltimore, Md. pea eo Hate rag ag " 
ie ESTABLISHED \3900 chee Loum, a ” Richmond, Va. ; esi N. Y. _— 
. Chicago, Ill. Milwaukee, Wis. Rochester, N. Y. Tulsa, Okla . 
els Cincinnati, Ohio Montreal, Que., Can. Rutherford, N.J. Vancouver,B.C.,Can. 
fi Cleveland , Ohio New Orleans,Lo. San Antonio, Tex. Wilkes-Barre, Pc. 
: Dallas, Tex. New York, N.Y. San Francisco ,Cal. Youngstown, Ohio 
la Detroit, Mich. Orlando, Fla. Savannah, Ga. 
a Greenville, S.C. Philadelphia, Pa. Seattle, Wash. 
ne : coe 
he 
PRESSURE REDUCING. VALVES Ee) PUMP GOVERNORS a PRESSURE CONTROLLERS 
= TEMPERATURE REGULATORS SELF CLEANING STRAINERS a LESLIE-TYFON WHISTLES 
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Cconamite 
gtk 


TEMPERATURE 
REGULATORS 


FuclGavring 
Starts Uith 
CONTROL 


Usea Powers No. 11 Tempera- 
tureIndicating Regulator when 
you want the advantages of an 
easy-to-read dial thermometer 
combined with a dependable 
self-operating regulator. The 
dial thermometer gives a visual 
check on the performance of 
the regulator and makes it easy 
to adjust for the required op- 
erating temperature. Various 
dials and ranges are available. 


Is Easy To Install—because both 
the thermometer and the regu- 
lator operate from the same 
thermal system—only one 
tapped opening is required. 


Write for Circular 2511 


* THE POWERS REGULATOR CO. 
2746 Greenview Avenue, Chicago 14, IIlInols 
231 £. 46th St., New York 17, N. Y.—Offices 


in 47 Cities. . . See your phone directory. 
7° 


\ | OVER 50 YEARS 


OF AUTOMATIC TEMPERATURE AND HUMIDITY CONTROL * 





gines, bearing corrosion, actual service data, 
filter clogging, service experience; well il- 
lustrated with photos and charts; 42 pages. 
Standard Oil Company of California. 
94 Drop Forged Flanges—Manufacturing 
processes; physical characteristics; 
rull-paae tables of illustrations, dimensions, 
weights and prices. Space provided for fu- 
ture insertions. Phoenix Mfg. Co. 


CONTROLS, METERS 


9 Pressure Controllers—Bulletin 402; 
air, gas, steam or water service; when 
to use; selecting diaphragm regulating 
valve; sizing and capacity; operation; in- 
stallation; ordering; specifying; dimen- 
sions; diaphragm reguiating valves; 12 
gages. Leslie Co. 
96 Pump Governors—Bulletin 403-A; re- 
ciprocating, turbine-driven, motor- 
driven pumps; selection of governor; con- 
struction; pressure, capacity tables; in- 
stallation; sizing; specifying; dimensions; 
12 pages. Leslie Co. 
9g Temperature Regulators—Bulletin 
404-A; heating or cooling service; se- 
lection of regulator; temperature and pres- 
sure ranges; installation; various types de- 
scribed and pictured; ordering and speci- 
tying; complete tabular material; 16 puges. 
Leslie Co. 


98 Damper Regulators—Bulletin 4-A; for 

low pressure heating, medium pres- 
sure power and high pressure power boil- 
ers; what they do; how to specify; typical 
installations (drawings); adjustments; list 
prices; technical descriptions and parts 
lists; 20 pages. Atlas Valve Co 


hs Pump Goveraors—Bulletin 2-B; pho- 
, descriptions, list prices, dimensions 
and weights in tables; operation and ad- 
justment; installation drawings; 20 pages. 
Atlas Valve Co. 
OG Ensinecering Monographs—Series of 
eight on automatic combustion con- 
trol; 1. How Close Can Steam Pressure Be 
Controlilea? 2. Why Operate Automatic 
Combustion Control from Changes in 
Steam Pressure? 3. Adapting to the Char- 
acteristics of Underfed Stokers. 4. Adapt- 
ing to Spreader Type Stokers. 5. Adapting 
to Chain or Traveling Grate Stokers, 6. 
Adapting to the Characteristics of Pul- 
verizers. 7. Adapting to the Characteristics 
of Oil Burners. 8. Adapting to the Charac- 
teristics of Gas Burners; total 37 pages. 
The Hays Corp. 
101 Draft Gages—Bulletin 46-667; gages 
for indicating, recording of drafts, 
pressures, differentials, temperatures; pres- 
sure-draft tables; descriptions of equip- 
ment; differential units, Bourdon tube 
units, pointer gages, etc.; 20 pages. The 
Hays Corp. 
1 Draft—Bulletin 46-472; what draft 
is; where it is found; how it is meas- 
ured; what the draft gage tells; where to 
measure draft and pressure in steam plant; 
where to connect draft gages; how to in- 
stall; drawings; 20 pages. ‘ne Hays Corp. 
103 Pointer Gages—Bulletin 45-589; where 
and how to install pointer gages; en- 
gineering data, drawings; 8 pages. The 
Hays Corp. 
104 Air Filter Gage—Bulletin 46-751; re- 
sistance through filters; price and 
scale range tables; types of gages; 4 pages. 
The Hays Corp. 


105 Flue Gas Analyzer—Bulletin 45-668; 
principle of operation; construction 
features; technique; models and prices; 
Burettes—classifications and uses (table); 
what flue gas analysis telis us; 16 pages. 
The Hays Corp. 


106 Combustion Testing—Bulletin 46-497; 
making combustion simple; how to 
run an orsat—pictures and directions; 
making draft survey; flue gas temperature; 
charts and drawings; 12 pages. The Hays 
Sorp. 
107 7 9 ge ga Regulators—Bulletin 
six types; descriptions, list 
erly Me material, photos; lists of 
parts; typical installation drawings; tables 
for finding sizes of control valves required 
to heat given quantity of water; 16 pages. 
Atlas Valve Co. 


108 Feed Water Regulator—Bulletin 8-A; 
description of operation; cycle of op- 
eration; full-page installation drawings; in- 
structions for installing regulators; list 
— and parts lists; 14 pages. Atlas Valve 


109? mre Regulators—Bulletin 
for hot water heaters, storage 
tanks, yt what they do; operation; regu- 
lation; descriptions and drawings; list 
prices: applications; dimensioned drawings; 
installations; 20 pages. Atlas Valve Co. 


43 YEARS EXPERIENCE IN BOILER AND 
POWER PLANT DESIGN AND Leontine 
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GREATER USE EFFICIENCY 
WITH LOWER MAINTENANCE 
from your existing boilers 


The BADENHAUSEN CIRCULATORY 
SYSTEM for Increasing Steam Ca- 
pacities in Existing Boilers solves that 
ever increasing demand for more 
power. 


John Phillips Badenhausen, Inc. 
has as much as doubled steam ca- 
pacities in existing boilers —without 
increasing draft losses. By changing 
design and increasing fuel burning 
capacity, maximum use efficiency 
and capacity are effected. By the 
installation of water walls to com- 
pensate for increased rating, settings 
and arches are protected, thus elim- 
inating a great deal of expensive 
maintenance. 

If your existing boilers are not 
producing steam equivalent to the 
demands placed upon them, it will 
pay you to investigate the BADEN- 
HAUSEN CIRCULATORY SYSTEM. 

43 years of experience in boiler 
and power plant design, plus a long 
list of successful installations are 
your assurances of capable, respon- 
sible preliminary engineering and 
construction. 

Write for our Bulletin 115 on “‘In- 
creasing Steam Capacities in Exist- 
ing Boilers.”’ 


JOHN PHILLIPS 


BADENHAUSEN 
INCORPORATED 
18th Floor Packard Building, 
Philadelphia 2, Pennsylvania 
WATER WALLS © DUST ELIMINATION SYSTEMS © FIRING SYSTEMS 
AUTOMATIC COAL FEEDER © SAWDUST AND OTHER WASTE MATERIALS 
BURNED SUCCESSFULLY IN SUSPENSION MAINTAINING HIGH EFFICIENCY 
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Two of the several Warren 
Pumps on duty at SCHRAFFT’S 
—manufacturers of 
nationally famous 


SCHRAFFTS 


CHOCOLATES 


i i i i i i i i 





Left: Circulating Salt Water 
for Condensers. Right: Cir- 
culating Chilled Water for 
Air Conditioning System. 
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for those who need 


better PUMPS 


You get more for your 
pumping dollars when 
you specify WARREN 


You get the benefit of nearly half a 
century of highly specialized experience in 
building a great variety of pumps. . . for 
Power, Paper, Chemical, Textiles, Mining, 
Oil, etc., etc. 


You get pumps that are smooth- 
running and free of vibration . . . because 
they are hydraulically and mechanically 
balanced. 


You get pumps that are given a run- 
ning test and all guarantees verified before 
shipment. 


You get pumps whose reputation for 
Maintained Efficiency is a matter of 
on-the-job record in thousands of installa- 
tions. 


You get pumps backed by one of the 
largest makers devoted exclusively to 
pump building. 

You get personal attention and inter- 
est from a nation-wide network of trained 
service representatives. 


Why not put your next pumping | 
problem up to us... and to expedite 
matters, please give us as complete data 
as possible. 


Warren Steam Pump Company, Inc. 
WARREN, MASS. 


Atlanta Boston Chicago Cincinnati Cleveland Detroit Houston 
Hartford Los Angeles Minneapolis New Orleans New York 


Philadelphia Pittsburgh Richmond San Francisco Seattle St. Louis 


WARREN PUMPS 
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BRICKSEAL 


Cea 


REFRACTORY RY COATING 








WHEN 
COLD 


Brickseal becomes flint 
hard as it cools~—: 
protects walls from 
damage. 





PPLIED LIKE PAINT—Brickseal, a com- 

bination of high fusion clays and 
metal oxides, protects refractories . . . 
preserves brickwork . . . prevents crack- 
ing, spalling and flame abrasion. 

When heated, Brickseal deeply pene- 
trates the pores and joints of the bricks 
and forms a highly glazed ceramic coating 
for refractory walls. 

Brickseal is also used as a bonding 
material; it produces a tight brick-to-brick 
joint and welds the wall into one solid 
unit. Write for illustrated booklet; ask 


for a demonstration. 


Brickseal is semi-plas- 
tic when hot allowing 
it to expand and con- 
tract with the furnace 


WHEN 






BRICKSEAL 


REFRACTORY COATING 
5800 S. Hoover St., Los Angeles, Calif. 
1029 Clinton St., Hoboken, N. J 








110 Recording Flow Meter~—Bulletin 349; 
what it does, features, chart of rated 
capacity; construction and operation; in- 
stallation drawings, bles of capacity; 
photons; 8 pages. Builders-Providence, Inc. 
111 Propeller-Type Meter—Bulletin 350A; 
for main-line metering; applications, 
description, installation, materials of con- 
struction; features; table of capacity, ship- 
ping weights; specifications, drawings; 4 
pages. Builders-Providence, Inc. 
112 Feedwater Textbook — ‘Mechanical 
Feedwater Regulation for Boilers” by 
Prof. E. P. Culver; principles of feedwater 
regulation; mechanical equipment avail- 
able; differential pressure control; feed 
pump control; illustrations, diagrams 
charts; 36 pages.—Northern Equipment Co. 


PACKING 


11 «Packings, Gaskets—Full-page descrip- 
tions of each type of packing, 
plunger rings, pump valves, sheet packing, 
gaskets; installation and tenance; en- 
gineering data and tables, conversions and 
equivalents; complete indexing; 64 pages, 
board cover. Sea-Ro Packing Co. 
11 Packing—Bulletin 237; photos and de- 
scriptions of use; installation draw- 
ings; standard sizes table; 4 pages. War- 
ren Steam Pump Co., Inc. 
115 Packings—Bulletins P3, P14, P25 and 
P22; descriptions, tables of size and 
size no.; tables of service for various pack- 
ings; prices; 18 pages total. Greene, Tweed 
& Co. 


FITTINGS 


116 Reference Tables and Data—Bulle- 
tin 406; properties of saturated steam; 
velocities for fluid flow through pipes; 
saturated steam capacity of pipe; dimen- 
sions of extra-strong pipe; areas of cir- 
cles and gal per ft of cylindrical length; 
engineering computations; 4 pages. Leslie 
Co. 


117 Unions—Complete line of malleable 
iron unions and convenience unions; 
illustrations, descriptions, size and list 
prices; descriptions of materials and work- 
manship; 24 pages. Jefferson Union Co. 
118 Standards for Flanged Fittings, 
Valves, Flanges — Pressure - tempera- 
ture ratings, tables and charts, rating pro- 
cedure, flange materials, safety factors, 
loading, stress formulas; 20 pages. Tube 
Turns, Inc. 
119 Welding Fittings—Allowable working 
pressures; power, oil, district heating, 
refrigeration, gas and air piping; 14 tables 
and directions for use; 18 pages. Tube 
Turns, Inc. 
120 Welding Fittings—Volumetric capaci- 
ties; 2 pages of formulas for compu- 
tation of capacities; 6 pages of tables; 12 
pages in book. Tube Turns, Inc. 


INSULATION 


121 Industrial Insulations—Block, blanket 
insulations; pipe covering; low pres- 
sure coverings; insulating cement; felt; 
Koldboard; fill insulation; diatomaceous 
earth products; uses, specifications, appli- 
cations, preparation; charts; photos; list 
prices; 26 pages. Baldwin-Hill Co. 
122 Insulating Cement—Ease of applica- 
tion; efficiency; easy of maintenance; 
application recommendations; heat loss 
calculations; 4 pages. Baldwin-Hill Co. 


PUMPS 


123 Horizontal Duplex Piston Pumps— 
Bulletin 230-1; specifications, steam 
end, liquid end; capacity tables for pres- 
sure service, light pressure service; dimen- 
sions drawings, = 4 pages. Warren 
Steam Pump Co., In 
124 Centrifugal caliee -caamtaiais 302-30 
Revised; instructions for installation 
and operation; drawings, tabular material; 
12 pages. Warren Steam Pump, Co., Inc. 
125 # Hydraulic Pressure Pumps—Bulletin 
238; specifications, sectional photos, 
important features; full page table of ca- 
acity, sizes, pipe, sizes, pressures; 4 pages. 
arren Steam mp Co., Inc. 
126 Horizontal Duplex Plunger Pumps— 
Bulletin 239; tables of sizes, capaci- 
ties; important features, specifications; 4 
pages; Warren Steam p Co., Inc. 
127 Controllable Capacity ee 
Book 65; description, eral design, 
method of operation; prc control of 


























Many small discs in- 
stead of one large disc 
Reduces impact 
Makes a tight valve 
Insures against failure 
Multiplies flow area 




















































No stuffing boxes 
No levers 
No weights 


All moving parts 
inside the valve 
‘housing 


The Cochrane Multiport Relief Valve, 
due to its unique and distinctive de- 
sign with multiple valve discs in- 
stead of one large. disc, insures 
continuous reliable operation without 
danger of sticking, jamming or freez- 
ing. Pressure can easily be adjusted 
by varying compression of the springs. 
Write for new Bulletin 4150. 
COCHRANE 

CORPORATION 
3123 N. 17th St. 
Philadelphia 32, Pa. 











COCHRANE STEAM SPECIALTIES 
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OZ AA 


Savings 


ENGINEERED INTO 
PIPING BY NAVCO 


* Assured Safety 


* Efficient Operation 
Careful and expert preliminary engineering work 
by Navco Engineers, in addition to employing the 
most modern fabricating and erection methods, 
are your guarantee of operating savings. Re 
Consult Navco for just a Pipe Bend, or a com- = * Long Trouble-Free Life 


plete Piping System. 


NMNAWEO PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY + PITTSBURGH, PA. 


NEW YORK e CHICAGO e» CLEVELAND e BOSTON e@ ATLANTA © TULSA ¢ BUFFALO e¢ CINCINNATI 


* Minimum Fuel Costs 


* Low Maintenance 
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PROMPT 
SHIPMENT 






Aluminum Alot 
Elevator 
BUCKETS 


e Here’s the solution to your 
elevator bucket problem—and, 
a better one at that. These alu- 
minum buckets can be alloyed 
and constructed to your job 
specifications. Important, too, is 
their resistance to corrosion and 
abrasion. And, of course, their 
light weight means the attain- 
ment of greater capacities with- 
out an increase in power. 
Many other castings in the 
Beaumont-Birch line also are 
now available in aluminum 
alloys. Write for details, today! 


















BEAUMONT 
BIRCH 


COMPANY 
1503 Race Street ¢ Philadelphia 2, Pa. 





‘ automatic boiler 





pump delivery; drawings; adaptations, ap- 
Plications, power cost tables; standard 
ol . ratings; 8 pages. The Aldrich 


128 ails Pump Handbook—Bulletin 
,50; hydraulic information and tables; 
electrical data; capacities of pumps, cyl- 
inders; friction losses; pipe and fitting 
data; ram speeds and flows; discharge of 
nozzles; water required for boilers; ca- 
pacity of shafts; various equivalents; pump 
discharge diagrams; conversion factors, 
steam tables; materials for pumping vari- 
ous liquids; pump plunger loads; etc.; 
products; facilities; 62 pages. The Aldrich 
Pump Co. 
129 Screw Pumps — Recommended uses; 
“nes: tables of capacities and 
sizes; charts of test results; dimensioned 
drawings; euctions and discharge, packing 
box sizes, shipping weight tables; speci- 
fications; installation and maintenance; 
theoretical horsepowers; viscosity classifi- 
cations; 18 pages. Sier-Bath Gear Co., Inc. 
130 gg Pumps — Bulletins 225-1, 
227-1, 228-1, 229-1; specifications, 
composite en tabies; sectional 
views, rating tables, charts; total 28 pages. 
Warren Steam Pump Co., Inc. 
131 Reciprocating Pumps—Bulletin 245; 
directions for the installation and 
operation of reciprocating pumps; instruc- 
tions for setting -slide valves; full page 
drawings; cushion valves; 22 pages. War- 
ren Steam Pump Co., Inc. 


132 § Steam Heat Vacuum Pumps—Bulle- 
tin 226-1; specifications, drawings, 
general information, tables of sizes and 
a 4 pages. Warren Steam Pump 
‘o., Inc 


AUXILIARIES 


1 33 Air Ejectors—Bulletins M-300 and M- 
301; what they do; types, blueprint 
type drawing s, tables of sizes, manufac- 
turing facilities and eee: total 16 
pages. The Lummus Co. 
134 Coal Weighing Scales — Description; 
outstandin, — specifications, 
ait ee photos; 4 pages. Beaumont 
ch 
135 ® Rack and Pinion Gates for Coal and 
Ashes—Ball-bearing, dust-tight fea- 
tures; photos, specifications, rawings, 
tables of dimensions; 4 pages. Beaumont 


irch i Z 
1 36 Steam Specialties—Collection of fold- 
ers; steam trap, air trap, reducing 
valves, classes E, B and H pump governors, 
a ter controller 
parts and unit lis ices; descript: fons: 
7 ae a = Fay 0} nae. The C. 


Co. 
137 Ficacntine — Data book; No. N-15; 
gives reasons for and principles of 
deaeration; cold water deaeration; tabular, 
drawing and chart ma’ presented; well 
illustrated; * es. Elliott Company. 
1 oe alll nt Industrial Bigs. 
uipme: e 
generators, mechani Tae turbines; =. 
tors and generators; feed-water 
and deaerators; condensers and auxiliaries: 


pages. Elliott 


1 iow ‘To Choose a Steam Rng: me 4 
po ll al trap rating, Ip capacity 


factors, individual trapping, i 
lift; traps for unit heaters, pipe coils, fan 
system heating surfaces, steam acketed 
kettles, autoclaves, laundry equipment, 
paper makers, etc.; installation, 0} tion, 
maintenance instructions; specifications 
and capacities; corrosive service; 42 pages. 
The V. D. Anderson Co. 


MISCELLANEOUS 


140 Whistles and Signals—Bulletin 421; 
for industrial, marine, railroad serv- 
ice; selection; wee pron pnw advantages; 
—a, ordering and specifying; 8 pages. 
e@ Co. 
141 Metal Forging—Reference -— Book; 
types and a of ee 
design; process rations; metallurgy 
metal defects; chin H jon; ap- 
plications; tables and illustrations; 40 
pages. The Steel Improvement & Forge Co. 
142 Compressed Cleaner—Automatic 
separators for removing oil, dirt and 
water from compressed air lines; ‘princi les 
and operation; selection and installat: — 
dimension tables; tables of — 
data; where it can be used; inetatiation 
Soe. Th eR installations; 16 pages. 


143 MWalve ra Tg ‘Equipment — De- 
scriptions and photos; sizes and ca: 

pacities; features; four pages. The Leavitt 
Machine Co. 


wteees 
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PROCESS 
STEAM USERS! 


Here is what some of our customers 
say about our system for returning 
condensate direct to boiler at high 
pressure and temperature without traps, 
orifices or steam reheating in the en- 
tire circuit. 


From a Silica (glass) Sand Plant 
using two large sand dryers: 








“As near as we can tell from rough 
check, we are saving approximately 
125 tons of coal per month since this 
unit was put in operation.” 


From a Plastic Molding Plant: 


“We have experienced no difficulty 
in removing condensate from process 
equipment and have every reason to 
believe that the equipment connected 
to this first unit is being heated more 
uniformly, and certainly we have been 
the gainer by eliminating traps.” (They 
now have three return systems in op- 
eration.) 


From a Meat Rendering Plant: 


“To be very conservative, we would 
say that we are saving 100 tons of 
coal per month on a 500 H.P. Stirling 
boiler, and are using very little make 
up water, with a considerable saving 
on water softening chemicals, also our 
cooking time in cooking waste animal 
material has been reduced 30%.” 


From a Soy Bean Mill: 


“We have two in our soy bean plant— 
one for each boiler—and we wouldn't 
be without them for many times the 
original cost. The oldest one has been 
in use about five years, | think, and 
outside of one bearing replacement 
and occasional repacking, | think we 
have had no expense on it. The other 
one has been in service about three 
years — working constantly 24 hours 
per day, seven days per week, and as 
far as | know, the repair costs have 
been nothing.” 


We may be able to do as much for 
you. Anyhow it will cost you nothing to 
find out. As a general rule, increased 
production due to the better steam 
circulation induced by our system and 
resulting in hotter steam heated units, 
is worth many times the saving in fuel. 


We will gladly analyze your require- 
ments, without cost or obligation, and 
tell you exactly what we can guarantee 
to accomplish in your plant. Just drop 
us a line or give us a ring and you 
will find us at your service. 


HEAT RECLAIMER 
CORPORATION 


Engineers and Manufacturers 
6 NORTH MICHIGAN AVENUE 
CHICAGO 2, ILLINOIS 
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Otis maintenance man measuring the clearance between 
brake drum and brake lining. Standard clearance for 
the brake illustrated is six one-thousandths of an inch — 
or about twice the thickness of a human hair. 


























BY THE MANUFACTURER 


OTIS ELEVATORS 


PERSONAL SERVICE 


OTIS MAINTENANCE FOR 


Every elevator under Otis Maintenance _ the zones is the headquarters organiza- 
receives attention that is made to order. tion with all of the engineering, re- 
Every inspection is a personal service; search and production capacity of the 
adapted to meet specific conditions, vol- | manufacturer of more than half of the 
ume of traffic handled, and type of — world’s elevator equipment. 
equipment installed. Through all of this organization your 

This service is brought to your build- personal Maintenance: service never 
ing through one of the 245 local Otis loses its identity. Individual reports on 
offices specializing in your requirements performance are received and analyzed 
and the needs of your community. straight through to headquarters. Every 
- It is important to note that Otis Main- resource of the entire Otis Elevator 
tenance does not stop there. Each local © Company is devoted to making your 
office is backed up and supervised by a _ service meet Otis standards. 
Maintenance district office, which pro- Complete, flat rate Maintenance Serv- 
vides special tools and materials. Back _—ice for Otis elevators is available 
of the districts are ten zone offices pro- through your local Otis Elevator Com- 
viding even greater facilities. Back of pany office. 






/peligox 
ar" ape 








Gy ELEVATOR COMPANY 


| on Vj OFFICES IN ALL PRINCIPAL CITIES 
Ley 
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of COMBINATION Pump Valves. 








Your first step in assuring smoother, quieter, more efficient pump discharge, is the 
installation of Combination SILENT CHECK VALVES. 


Note these important money-saving features: 1. Spring-Loaded—when flow ceases, 
valve is closed without chance of water hammer; 2. Area through valve is 20% in 
excess of pipe area; 3. Really silent in operation;. 4. All valve wear is on easily 
replaced or repaired parts; 5. Works equally well on Boiler Feed Lines, House 
Pumps, Liquid and Steam Lines; also used on Foot Valves. 


Write today for descriptive bulletin giving pressure ranges, dimensions, prices and 
other helpful data on SILENT CHECK VALVES. They match the fine performance 


Widely Used on 
PUMP DISCHARGE 


BOILER FEED 


STEAM LINES 





COMBINATION PUMP VALVE CO. 





846 WIOTA STREET, PHILADELPHIA 4, PA. 




































DRAFTSMEN 


DESIGNERS AND CHECKERS 
with experience on 
Structural Steel and Concrete 
Process Piping 
Pressure Vessels 


The Boston office of E. B. 
Badger and Sons Co., inter- 
nationally famous chemical 
engineering organization, of- 
fers qualified men well-paying 
positions. This is a fine oppor- 
tunity for men who would en- 
joy working in congenial sur- 
roundings and with pleasant 
cooperative associates. A per- 
sonal interview’ can be ar- 
ranged in your city. This is not 
a temporary position. Write, 
giving full details of back- 
ground and experience, salary 
wanted, etc., to 


Mr. William M. Rose, Personnel Director 
E. B. Badger and Sons Co. 
75 Pitts Street, Boston, Mass. 
















CLASSIFIED ADVERTISING 
HELP WANTED 


Wanted—Watch Engineers for boiler house 
of large manufacturing plant. Must be 
experienced in operation and maintenance 
of large coal burning boilers. Mechanical 
engineering degree preferred, but may be 
offset by adequate experience. Address 
Box 1520, Power Plant Engineering, 53 
West Jackson Blvd., Chicago 4, Illinois. 

















POSITION WANTED 


Competent and conscientious Engineer de- 
sires position as STEAM POWER PLANT 
SUPERINTENDENT or equivalent. Age 
43. Two years Technical College. Over 

years diversified experience mostly super- 
visory capacity on fficient Operation, 
Maintenance and Overhaul of modern steam 
installations from low to 1400 lb pressure. 
Powdered Coal, Gas, Oil and Stoker fired, 
together with all auxiliaries. Desire change 
after lengthy service with present employer. 
Available on reasonable notice. Address 





Box 1514, Power Plant Engineering, 53 W. 
Jackson Blvd., Chicago 4, Illinois. 


SALESMEN AND AGENCIES 














SALES MANAGER 


with mechanical or chemical engineering back- 
ground. Must have proven record in sales 
management and must be capable of building 
up an aggressive sales organization in the 
Chicago territory. We are well known manu- 
facturers of chemicals for the scientific condi- 
tioning of industrial water. Wrtie fully edu- 
cation, experience, salary requirements. Box 
1518, Power Plant Engineering, 53 West Jack- 
son Bivd., Chicago 4, IIlinois. 











CLASSIFIED ADVERTISING 





SALESMEN AND AGENCIES 








C 











SALESMAN 


Long established and progressive 
manufacturer of Boiler Water Treat- 
ment and Kindred Products has 
money-making opportunities in the 
Midwest, South and East for aggres- 
sive salesmen—exclusive territories 
—liberal commissions—send full de- 
tails, selling experience, etc., to 


BOX 1517 
POWER PLANT ENGINEERING 
53 West Jackson Bivd., Chicago 4, Ill. 
















/ 

















DIVISIONAL 
SALES MANAGER 


Desired by nationally known manu- 
facturer of electrical and mechan‘cal 
control equipment for industrial appli- 
cations. Technical sales background 
required. Salary plus commission. In 
reply give full details. 


BOX 1512 


POWER PLANT ENGINEERING 
53 W. Jackson Bivd. 
Chicago 4, Illinois 


























SALES ENGINEERS! 


With mechanical or chemical engi- 
neering background. Excellent op- 
portunity for hard workers with real 
sales ability in key locations all over 
the United States. We are well 
known manufacturers of nationally 
advertised chemicals for the scien- 
tific conditioning of industrial water 
—car essential; experience in this 
line unnecessary—our organization 
knows about this advertisement. 
Write fully age, education, sales ex- 
perience, salary requirements. 


BOX 1519 


POWER PLANT ENGINEERING 
53 West Jackson Blvd., Chicago 4, Ill. 


















BUSINESS OPPORTUNITIE 








REPRESENTATIVE AVAILABLE—North 
ern Illinois and Wisconsin. 
Engineer well acquainted with 
power plants in this territory wants one 0 
two additional high-grade lines. Box 1516 
Power Plant Engineering, 53 West Jacks0 
Blvd., Chicago 4, TIlinois. 
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BUY 
United States 
Savings Bonds 


And Keep Those 
You Have 
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NICKEL 2M, ALLOYS 


Whatever combination of conditions your springs must fight... 
CORROSION + RUST + HEAT + COLD + HIGH STRESS - FATIGUE 


Whatever type of spring you need... 
COMPRESSION + EXTENSION + TORSION + SPIRAL - FLAT + CLIP + RETAINER + GARTER - BANANA 


Consider these alloys first... 
MONEL* + “Kk” MONEL* + INCONEL® - “Z” NICKEL* + NICKEL 


There is no need to put up any longer with repeated troubles that can be avoided 
by using INCO Nickel Alloy springs for corrosive conditions and elevated or 
sub-zero temperatures. 

Now, rustless, high-strength springs can be made of five different INco Nickel 
Alloys to withstand corrosive attack and temperatures up to 750°F.or even higher. 

And they cost so much less than special alloy springs that it is practical to use 
them for any application where heat, corrosion or fatigue are causing you trouble 
with ordinary spring parts. 


HERE’S A CHANCE TO GET RID OF THE SPRING PROBLEM 
THAT HAS BEEN BOTHERING YOU 


Send for “ANALYZING THE SPRING PROBLEM.” When you get 
this simplified worksheet, jot down the data about your spring problem 
and what you want in a spring. The information you supply, plus our 
service records and test data, will enable us to judge which material can 
be recommended for your particular service. Then, we will cooperate 
with your spring manufacturer to work out the answer to your problem. 
That is all you need to do. Write today for “ANALYZING THE 
SPRING PROBLEM.” 
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working pressure. 


INSTANTANEOUS SERVICE— 


MARION Gulf Stream Hot Water Heater 


Utilize low pressure or live steam to assure abundant hot water. 

GULF STREAM heats swiftly through four concentric tubes, includ- 

ing outer shell, providing intimate steam and water contact. 
@ Steam fills central tube and annular space between two middle 
tubes. Water enters through pipe at extreme left, fills annular space 
between central tube and one surrounding it and between shell and 
next inner tube. Slidable packing glands at shell ends provide for 
expansion and contraction, prevent strains and leaks. Condensate 
moves to trap and returns to system, conserving all heat value. Here 
is ECONOMY and DEPENDABILITY. 

Line ranges from 4” to 8” in diameter, 4’ to 12’ in length. Capacity 
ratings with steam at 25 Ibs. are 370 to 4,335 GPH with temperature 
rise from 50° to 180° F. Installation requires little space. May be near | 
floor line, ceiling or on wall. Standard design allows for .150 Ibs. 


PLANS SUBMITTED FOR ANY APPLICATION 


22? -WATER PASS 
(t?.- WATER PASS 













SEE YOUR DEALER 
OR WRITE US 






















MARION MACHINE, 
Marion, 


FOUNDRY & SUPPLY CO. 


Indiana, U. S. A. 
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Learn the secret 
of BIG EARNINGS in... 


COMBUSTION ENGINEERING 


There are plenty of good pay jobs in the 
power field today. Increase your earnings 
now—be a Hays-Trained Combustion 
Engineer. Just a little of your spare time 
required for the simple, easy-reading Hays 
Home Study Course. Hundreds of others 
have made better jobs for themselves 
through Hays training. So can YOU. 
Write for Free Book Now! 

Hays Institute of Combustion 
430 N. Michigan Ave., Chicago 11, Ill. 
(Dept. 29) _ Our 28th consecutive year 


HAYS INSTITUTE OF COMBUSTION 
430 N. Michigan Ave., Chicago 11, Ill. 
‘wept. 29) Please send free book. 




















THE IMO pump 


IS RELIABLE BECAUSE 


it 1s SIMPLE.... 


The IMO pump has only three mov- 
ing parts and no valves, timing gears, 
pistons, cams, vanes or delicate adjust- 
ments to get out of order or require 
maintenance. 


IMO pumps have an outstanding rec- 
ord of trouble-free performance in lubri- 
cation, hydraulic, governor and fuel oil 
services. 


For further information send for’ 
catalog 1-135-G. 







> ee IMO PUMP DIVISION 
GMy VISIO 


Freoans® 
re a stt 


September, 1946—-POWER PLANT ENGINEERING—Chicago, III. 








~ A Fast Way 
to Strip Paint from 
Transformers 


Next time you paint-strip trans- 
formers, use the Oakite Hot Flow- 
On Method to obtain these five 
time- -and money-saving features! | 
Your nearby Oakite Technical 
Service Representative will give 
you tank-installation details and/ 
solution-temperature specifications, 


1. COMPLETE REMOVAL down 
to the bare metal of any number 
of previous coats—10 or 20—by 
means of powerful Oakite 
STRIPPER in the solution. 


2. TRIPLES SPEED of ordinary 
paint-stripping methods .. . re- 
sult of unique “flow-on” tech- 
nique applied through shower- 
type nozzles. 


3. EFFECTIVE ACTION against 
every type of finish, ‘including 
synthetic enamels. 


4. MAXIMUM ECONOMY ... 
fast, thorough stripping readies 
surfaces for simple priming and 
repainting. 









5. LONG SOLUTION LIFE... 
technique assures return of solu- 
tion for repeated pumping and 
continued re-use. 









If your shop does not have facili- 
ties for heating solution, ask our 
Representative for details of the 
Oakite Cold-Spray Technique. 20- 
page Digest gives complete in- § 
structions. Write on letterhead for ff 
it TODAY! 













OAKITE PRODUCTS, INC... 
18C Thames Street, New York 6, N.Y. 


Technical Service Representotives Located ia All 
Principal Cities of the United States and Canada 


OAK | T E Specialize 
CLEANING 


MATERIALS o METHODS o SERV! 










SERVING YOU THROUGH SCIENCE 


Lomgorf? Fon RODS. AND PLUNGERS 


»| WITH UNIQUE U.S. MATCHLESS PACKINGS 










































































No Other Packing Has 
Win — All These Advantages 
ans- ("| BLUNT EDGES — Give more effi- 
sane I cient shape; allow fabric to reach 
five H ' end of packing, providing uniform 
res! ‘ strength throughout. In conven- 
sical j tional packing (feather-edge design) 
give MOLDED cr fabric cannot be forced into sharp 
and edge, leaving unprotected soft- 
wit Yy WN rubber end to cause curling and 
in chipping. 
own BLUNT EDGES 
nber PROVIDE TRIANGULAR SPACES — Blunt 
—by TRIANGULAR edges provide triangular spaces for 
kite SPACES @ trapping loose scale, oil, etc. Result 
: is less friction, less power required, 
2 @ verricar and scaling does not score entire 
nary SIDE WALLS length of packing set. 
. e- PARALLEL 
ech- , PRESSURE BREAK—The triangular 
—_ space of each ring breaks the pres- 
sure more quickly than ordinary 
: = types without this feature. With 
ainst ated **Matchless” design, automatic ac- 
ding tion is faster, more effective. 
MOLDED END RINGS —Tests show 
: tial the female ring and the one next to 
4 i it take 70% of the pressure on the 
= set. In ‘‘Matchless” all rings are 
molded, are of proper density, and 
have no sharp edges to break off, as 
+ on end rings cut from slab, 
solu- 
d 
"I ‘, EASY TO INSTALL — Matchless 
p Packing has parallel side walls, while 
acili- : conventional packings are made 
our ‘ with varying degrees of wall flare. 
the é ““Matchless”’ rings slide easily into 
20- J stuffing box; the flare type requires 
ine VE . considerable effort and time. 
1 for ; 2 
The self-adjusting, automatic action of ‘‘Match- 
less’’ results in reduced wear and tear on rods and 
NY. [a plungers, minimizes friction and keeps down pack- 
“a % ing costs. For hydraulic equipment, presses, rams, 
triplex pumps, outside packed pumps, and swivels 
on rotary drilling rigs. Write for details. 
eavi 


1230 Avenue cf the Americas «+ Rockefeller Center + New York 20, N.Y. 
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2 WAYS TO Stop 
i "“Leaky-Trap" TROUBLE 


W. H. NICHOLSON & CO. 


160 OREGON ST., WILKES-BARRE, PA. 








Here are two reasons 
why these two Nichol- 
son weight-operated 
traps are such depend- 
able solutions of the 
- leaky-trap problem: 
first, a positive fluid 
seal is maintained 
over the discharge 
valve at low level; 
second, even in super- 
heated conditions the 
valve always remains 
leak-proof, due to its 
weight operation .. . 
Also piston-operated 
and thermostatic 
traps, for every power 
and process purpose. 


Catalog 444 or 

















YOUR PIPING 
MAINTENANCE 





Simplify 


with JEFFERSON 
UNIONS 


with the 
RECESSED 
BRASS 





The brass-seating feature of all Jefferson 
Specialty Unions means important savings 
in piping maintenance because there are 
fewer joints involved at points where unions 
are used; also guards against shutdowns 
because it gives leak-proof tightness with- 
“out undue pressure. 

The 90 deg. Union Elbow shown is repre- 
sentative of the complete line of Jefferson 
Specialty Unions to meet all piping appli- 
cations. Write for descriptive catalog or 
get in touch with your nearest distributor. 


JEFFERSON UNION CO. 
601 West 26th St., New York 1, N. Y. 
Factories at Lexington 73, Mass., and Lockport, N. Y. 
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Consult Us For: 
CHIMNEYS... 
FURNACE WORK... 
BOILER SETTINGS 


AMERICAN CHIMNEY CORP. 


143 Fourth CL re, ee Ol a 
BRANCHES: 

BOSTON e PHILADELPHIA e CLEVELAND 

DETROIT e@ PITTSBURGH e CHARLOTTE 





~ 











Low Cost 
DEMINERALIZED 
WATER 


WILL REPLACE EXPENSIVE 
DISTILLED WATER IN THE 
MAJORITY OF APPLICATIONS 


*% Demineralized Water suitable 
for many requirements demand- 
ing distilled water, can now be 
obtained at a fractional part of 


the cost of distillation. Belco de- 
liveries are surprisingly rapid. # 


MODERNIZE YOUR ZEOLITE 
WATER SOFTENERS 


The new Belco zeolite will in- 
crease the capacity of industrial 
softeners up to six times as much, 
Ideally suited for modernization 
of present equipment. Belco en- 
gineers are always available to 
help you. 





BELCO 
INDUSTRIAL EQUIPMENT 
DIVISION 


50 IOWA AVENUE 
PATERSON 3, 
NEW JERSEY 
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INDUSTRIAL PROCESSING EQUIPME 
SINCE 1892 


















For curved tubes a short-bodied 1300 
series motor is used with universal joint 
between motor and Quick Repair head 
and a short length of hose at the rear 
to give flexibility. 


Write today for the Elliott boiler tube 

cleaner bulletin. If you have an unusu- 

bl Peas " ” ally tricky or difficult tube cleaning 

able .s oa . . problem, consult with the nearest Elliott 
and- he . is, ] specialist. We will put you in touch. 


v be 
rt of 
» de- 
pid. 
LITE 


The 1300 series motor cone 
nected to Type PN cutter 
head for 3” straight tubes. 


1 in- 
strial 


uch, — They call them scale-killers in many boiler 
ation - DP rooms. These Elliott (Lagonda Type) 1300 
y en- oT i series tube cleaners zip into action and 
{ ‘ quickly run through scale-clogged tubes 
le to . leaving them clean as a whistle and ready 
for business again. 
Cleaner for 312" curved Toles cl ° : " & with 
tubes, 1300 series motor and ube cleaning is a one-pass job wi 
Type H2 head with universal an Elliott cleaner. No need to run it through 
coupling, short length of a second time. And no need to run the 
ae Se eee ay ae motor while the cleaner is being pulled 
back. Simply haul back and get going on 
the next tube. 


Ce 1} )y Maintenance men like the way Elliott 
il ee ‘ cleaners operate. They know these cleaners 
help them get through with the job faster 
and easier. They like the refinements 

that make these cleaners swift, powerful — 


1300 series cleaner for 3” 
curved tubes with universal and troublefree. > 


yg tong a Rugged cutterheads, all-over lubrication sys- 
of motor. tem (includitig front bearing), super-efficient motor 
and a streamlined body that gets around tube 
turns, help make Elliott tube cleaners the kind 
to have in your own boiler room. Write today 
for fully detailed bulletin. 


ELLIOTT COMPANY 
LAGONDA DIVISION, SPRINGFIELD, O. 
District Offices in Principal Cities 
1300 series motor equipped Plants at: JEANNETTE, PA. * RIDGWAY, PA. 


with vibrator head for use 3 SPRINGFIELD, O. * NEWARK, N. J. 
in removing scale from the 
outside of fire tubes. 


—W) 
_— 


Y-257 


PELLIOT Twice trintes 


IPME 
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Davis No. 164 Float Box with 
Mercury Tube Switch. 





od 


Davis Float Boxes are used in connection with closed tanks where 
fluctuation of the fluid level within the tank is the governing factor 
in the control of all types of electrical switches, control valves, pilot 
valves (for operation of diaphragm motor valves), motors and other 
equipment. David fluid control equipment also includes internal float 
units for direct or pilot operation. Whatever your requirement may be, 
Davis can supply you with a combination of float box and control valve 
to make your control accurate, positive, and dependable. 

Drop us a card today for detailed information on the Davis line. 
Ask for Bulletin 101AA. DAVIS REGULATOR COMPANY, 2508 S. 
WASHTENAW AVE., CHICAGO 8, ILL. 


Davis No. 162D  Packless 

Float. Box with Pilot Valve 

and No. 14 Diaphragm Mo- 
tor Valve. 


DAVIS DIA - BALL 
TRANSMISSION 
UNIT 


A patented, leakproof, corrosion resistant packless assembly elimi- 
nating the packing box on Davis Float Boxes and Control Valves. 
= Especially recom- 
mended for vacuum 
service or for use with 
volatile and _ inflam- 
mable fluids where a 
packing box is objec- 
tionable because of 
leakage. For pressure 
up to 300 Ibs. and 
temperatures up to 
450° F. 
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Ariz., Phoenix—Schenley Distillers Corp., 350 Fifth 
Ave., New York, N. Y., — installation of electric power 
equipment in new distillery on 80-acre tract of land near 
Phoenix, comprising a main six-story building and several 
smaller structures. A granary consisting of nine steel 
tanks, each with capacity of 30,000 gal, will be installed, 
as well as a steel water tower. A power substation will 
be built. Proposed to begin work soon. Entire project 
will cost close to $1,000,000. 


Calif., San Francisco—Pacific Gas & Electric Co., 245 
Market St., plans expansion in generating station “P,” 
Evans Ave., Hunters’ Point district, including addition to 
building and installation of two 100,500-hp _turbine- 
generators and auxiliaries, high-pressure boilers and ac- 
cessory equipment. Also will enlarge switchyard and 
make extensions in transmission lines. Entire project 
reported to cost close to $19,000,000. Stone & Webster 
Engineering Corp., 49 Federal St., Boston, Mass., is con- 
sulting engineer. 


Calif., Santa Clara—Storitcold Co., 1300 Webster St., 
Oakland, Calif., plans new cold storage plant at Grant 
and Reed Sts., Santa Clara, consisting of two one-story 
buildings, 98 x 260 ft, estimated to cost approximately 
$325,000, with equipment. Frederick H. Reimers, 79 Post 
St., San Francisco, Calif., is architect. 


Conn., Bridgeport—Casco Products Corp., 512 Hancock 
Ave., automobile accessories, has plans for new boiler 
house at factory, 40 x 60 ft, and erection will proceed at 
once. Installation will include oil-fired boilers and acces- 
sories. Westcott & Mapes, Inc., 109 Church St., New 
Haven, Conn., is consulting engineer. 


Conn., New Haven—United Illuminating Co., Temple 
St., has plans for addition to English generating station, 
Grand Ave., 75 x 200 ft, and 150 ft high. Additional 
equipment will be installed for increased capacity. No 
official estimate of cost announced, but reported in excess 
of $4,000,000. Westcott & Mapes, Inc., 109 Church St., 
New Haven, is consulting engineer. 


Fla., Tallahassee — State Improvement Commission, 
State Capitol, C. H. Overman, director, plans central- 
heating plant and underground steam distribution system 
for Capitol Center and Florida Agricultural and Mechan- 
ical College. Cost estimated about $685,000. Bids will be 
asked late in fall. Maurice H. Connell, Langford Bldg., 
Miami, Fla., is consulting engineer. 


Fla., Tavernier—Florida Keys Electric Cooperative As- 
sociation, Inc., plans extensions in power plant, including 
installation of new Diesel engine-generator unit and aux- 
iliary equipment. Also will construct new electrical dis- 
tribution lines and service facilities. Entire project will 
cost $395,000, and financing in that amount has been ar- 
ranged through Federal aid. 


IIl., Chicago—Commonwealth Edison Co., 72 W. Adams 
St., plans improvements in Northwest generating station, 
3400 N. California Ave., and will begin work soon. No 
estimate of cost announced. Company also will build ad- 
dition to Roseland power substation, 10847 S. Michigan 
Ave., including one-story switchhouse, 46 x 96 ft, and 
transformer court, 55 x 125 ft. Cost estimated approxi- 
mately $275,000. Holabird & Root, 333 N. Michigan Ave., 
are architects for last noted. 


Ind., Decatur—Board of Public Works has plans matur- 
ing for expansion in steam-electric generating station, in- 
cluding installation of new 10,000-kw turbine-generator 
unit, surface condenser, centrifugal pumps and auxiliary 
equipment. Cost estimated about $1,000,000. Emery, 
Marker & Emery, Toledo Trust Bldg., Toledo, Ohio, are 
consulting engineers. . 


lowa, Burlington—Raytheon Mfg. Co., Waltham, Mass., 
radio apparatus, rectifiers, transformers, etc., plans in- 
stallation of electric power equipment in new branch 
plant at Burlington, comprising main one-story building, 
220 x 420 ft, and several auxiliary structures. A boiler 
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Corrosion-Resistant Tubing 
Vital for Refrigeration Equipment 





Because the operation of refrigeration 
equipment generally comes under the di- 
rection of the power plant and marine 
engineer, a brief discussion of the corro- 
sion problems involved with various types 
of refrigerants and available corrosion-~ 
resisting alloys, may prove helpful. 

Refrigeration on board ship, in use for 
many years, has been growing by leaps and 
bounds. Increasing quantities of perish- 
ables are being transported across wide 
oceans, and indications are that there will 
be more widespread use of air conditioning 
for the health and comfort of passengers 
and crews. It is anticipated that fishing 
vessels will be equipped with facilities for 
“quick freezing” of their catch at sea. 

On land, refrigeration has long been 
widely used in the meat packing industry; 
for ice making and beverage cooling; for 
“quick freezing” of fruits and vegetables; 
and for food locker systems. 

Industrial Refrigeration 

The power plant engineer is coming 
more and more into the industrial refriger- 
ation picture. Many power plants are 
designed to supply refrigeration in connec- 
tion with manufacturing processes and 
with the handling and storage of gas prod- 
ucts and special materials. In some cases, 
refrigerating equipment is being driven 
directly by the turbines. 

Certain substances such as rubber, as 
well as material used in the manufacture 





of synthetic rubber, plastics and fibers, 
must be stored at sub-atmospheric tem- 
peratures. Various liquors used in the 
manufacture of synthetic fibers must be 
cooled during the process. Refrigeration 
also plays an important part in the manu- 
facture of penicillin and many other phar- 
maceuticals. An understanding of the cor- 
rosion problems involved in the operation 
of refrigeration equipment will help engi- 
neers reduce maintenance to a minimum. 


Types of Corrosion Encountered 


Since refrigeration systems may involve 
many miles of tubing which must handle 
corrosive liquids or gases, selection of 
alloys capable of standing up under serv- 
ice conditions is one of the most funda- 
mental problems confronting the power 
plant engineer. 

The most common types of corrosion 
which involve tubing in refrigeration sys- 
tems are: 

1. Corrosion by the refrigerant (ammonia, 
methyl chloride, Freon, etc.). 

2. Corrosion by brine (sodium chloride or 
calcium chloride solutions). 

3. Corrosion by air (atmospheric corro- 
sion—either where air.is cooled, or 
where air is cooling the refrigerant). 

4. Corrosion by cooling water (fresh or 
sea water). 

5. Corrosion by the product being cooled 
(beverages, chemicals, liquors or gases) . 





Ammonia condenser, horizontal shell and tube, multi-pass, closed type.— Courtesy York Corp., York, Pa. 





Refrigerant Affects Alloy Selection 


Where refrigerants such as Freon or 
methyl chloride are used, copper and cop- 
per-base alloys have proved to be most 
satisfactory from the standpoint of cor- 
rosion resistance and long life. For low 
velocity sea water, arsenical Admiralty 
stands up well in contact with water and 
the refrigerant. For fresh water or where 
air is the cooling medium, copper is very 
widely used. If there is a possibility of 
air impingement corrosion because of high 
sea water velocities Cuzinal (aluminum 
brass) is superior to Admiralty. For ex- 
tremely high sea water velocities cupro 
nickel is recommended. In cases where air 
is cooled or where air'is cooling the refrig- 
erant, fins are attached to the copper or 
copper alloy tubing for greater heat trans- 
fer efficiency. 

Ammonia refrigeration is widely used 
for meat packing, artificial ice making 
and “quick freezing’, as well as in proc- 
esses involving petroleum refining, manu- 
facture of synthetic rubber and fibers, 
pharmaceuticals, chemicals and many 
others. It presents a special problem since 
severe double corrosion is involved. Steel 
pipe rusts away from contact with water, 
and copper-base alloys do not stand up 
when in contact with moist ammonia. 
Bridgeport’s Duplex Tubing, consisting of 
two tubes of different metals drawn to- 
gether, with steel to the ammonia side and 
copper or a copper-base alloy to the water 
side, is gaining wide acceptance because 
it stands up better than steel tubing. 


Preventing Taste And 
Color Contamination 


In addition to overcoming severe double 
corrosion problems, Duplex Tubing can 
be used to prevent product contamination 
from the standpoint of taste or color. For 
example, in a methyl chloride refrigeration 
system it is desirable to use a copper-base 
alloy in contact with the refrigerant and 
aluminum in contact with such product: 
as fruit juices, food products, certain 
chemicals and drugs. 

Bridgeport’s Duplex Tubing is available 
in many combinations—Admiralty, alu- 
minum brass, aluminum bronze, copper, 
cupro nickel, Muntz Metal, red brass or 
yellow brass combined either inside or 
outside with aluminum, Monel, nickel, 
low carbon steel or stainless. 

Technical Service Department 

Bridgeport’s Technical Service Depart- 
ment, composed of an experienced group of 
practical men, is available to help solve 
your corrosion problems by aiding in the 
selection of the proper tubing alloy. In- 
quire through your nearest Bridgeport 
office. In the meantime write for your copy 
of Bridgeport’s 112-page Condenser Tube 
Manual, 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, 


CONN. 


° ESTABLISHED 1865 


This insert appears in the September, 1946 issues of MARINE ENGINEERING, PACIFIC MARINE REVIEW, ELECTRICAL WORLD AND POWER PLANT ENGINEERING 
and has a total:circulation of over 77,553 to executives, engineers and technicians in the marine power fields. 
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in badly cracked 
cylinder block 


A long crack developed in a 15”x12” triplex 
geared power pump in a Tennessee plant. It ex- 
tended through all valve chambers, valve decks 
and one partition between plunger cylinders. The 
Smooth-On repair shown above put the pump 
back in service. 


First the entire crack was filled in with Smooth- 
On No. | Iron Repair Cement. Then a shaped 
metal patch, coated with Smooth-On, was bolted 
through valve chamber covers and valve decks 
into solid iron. After the Smooth-On had hardened, 
the pump resumed operation without leakage. 


For more than 50 years, Smooth-On No. | has 
been a repair standby with mechanics, engineers 
and maintenance men, for sealing cracks, stop- 
ping leaks and tightening loose parts economically 
and effectively. It makes repairs that stay tight, 
because Smooth-On expands slightly as it sets to 
metallic hardness. 


Order Smooth-On No. 1 in 1-, 5-, 25- or 100-Ib. 
size from your supply house. If they haven't it, 


write us. 
POPULAR 


i e E E REPAIR HANDBOOK 


Shows how to make many tested, practical, short-cut re- 
pairs on plant equipment, etc. 40 pages. 170 diagrams. 
Clear instructions. Pocket size— and should be in the 
pocket of every plant engineer and mechanic. Yours — for 
just sending the coupon 


Smooth-On Mfg, Co., Dept, 31, 
570 Communipaw Ave, Jersey City 4, N, J, 


Please send me a Smooth-On Handbook, 


\ Name 





A Addrens 


Do it wilh SMOOTH'ON 





September, 1946 


















house will be built for central-heating service, Entire 
project reported to cost over $600,000, Work will begin 
soon, 


Kan., Belleville—Municipal Water and Light Depi., 
plans extensions and improvements in power plant, in- 
cluding installation of new Diesel engine-generator unit 
and auxiliary equipment, Cost estimated close to $200,- 
000, Black & Veatch, 4706 Broadway, Kansas City, Mo., 
are consulting engineers, 

Kan., lola—Town Council plans extensions and im 
provements in municipal steam-electric power plant, with 
installation of new generator unit and auxiliary equip 
ment, estimated to cost about $415,000, Financing in part 
will be arranged through Federal aid, Brink & Dunwoody, 
lowa, are consulting engineers, 


La, Haynesville--Haynesville Electric Refrigeration 
Cooperative, Inc., recently organized, plans new refrig- 
orafina plant with locker system, Cost about $55,000, 
Financing has been arranged through Federal aid and 
work will begin soon, 


Minn., Ada—Land O' Lakes Creameries, Ine., 2201 
N. BE, Kennedy St., Minneapolis, Minn., dairy products, 
plans addition to power house at branch factory at Ada, 
nbout 36 x 40 ft, with installation of new generator unit 
and auxiliary equipment, Max O, Buetow, 1931 Univer 
sity Ave., St. Paul, Minn., is architect, 


Mo., Bowling Green—Town Council plans new munici 
pal power plant, using Diesel engine-generator unit and 
auxiliary equipment, Also new electrical distribution sys 
tem. Cost about $138,200. Financing in part has been 
arranged through Federal aid, Plans will be prepared 
soon, 


Mo., Excelsior Springs——Town Council has had surveys 
and estimates of cost made for a proposed municipal 
power plant and electrical distribution system, approxi- 
mating $675,000, Burns & MeDonnell Engineering Co., 
107 W, Linwood Blvd., Kansas City, Mo., is consulting 
engineer, 


Mo., Kansas City—Sheflicld Steel Corp., Sheffield Sta, 
steel products of various kinds, plans installation of elec- 
tric power equipment in new additions to mill, compris- 
ing several one-story buildings. Cost estimated about 
$500,000, Work will begin soon, Company is a subsidiary 
of American Rolling Mill Co., Middletown, Ohio, 


N. Y., Jamestown-—Board of Public Utilities, City Hall, 
is considering expansion in steam-clectric generating sta- 
tion for considerable increase in present capacity, Cost 
reported about $750,000, 


Ohio, Cleveland—Perfection Stove Co., 7609 Platt St, 
cook stoves und ranges, plans installation of electric 
ower equipment in new one-story addition to branch 
ant at 1135 Ivanhoe Rd., about 435,000 sq ft floor space, 
—— to cost over $1,700,000, with machinery, Work 
will proceed at once, 


Okla.,, Muskogee——Water Dept., City Hall, plans new 
filtration plant and pumping station, with motor-driven 
pumping units and accessories, for municipal waterworks. 
Cost estimated about $530,000, Proposed to arrange 
financing in part through Federal aid. 


Tenn., Nashville—Nashville Corrugated Box Co., 815 
Foster St,, corrugated boxes and containers, plans instal- 
lation of electric power equipment in new one-story addi- 
tion, estimated to cost about $200,000, with machinery. 
Erection will begin at early date. 


Utah, Nephi--Thermoid Co., Whitehead Rd., ‘Trenton, 
N. J., rubber products, plans installation of electric power 
equipment in new branch mill at Nephi, consisting of a 
main one-story processing and production building and 
auxiliary structures, reported to cost over $400,000, with 
machinery. Micklewright & Mountford, 243 E. Hanover 
St., Trenton, are architects; Ashton & Evans, Beneficial 
Life Bldg., Salt Lake City, Utah, are associate architects. 

Va., Glasgow——Lees-Cochrane Co., Glasgow, carpets 
and rugs, plans installation of electric power equipment 
in new one and multi-story addition, estimated to cost 
over $1,000,000. Work will begin soon. Main offices are 
at Bridgeport, Pa. 

Wis., Fond du Lac--Wisconsin Power & Light Co., 
Madison, Wis., plans extensions and improvements in 
generating station at Fond du Lac, including installation 
of two few boilers and auxiliary equipment, Work will 
begin soon, 
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Like all Lummus Refrigeration Units, this one is designed 
for simple operation, long service life, low operating costs, 
and low maintenance costs. 


Cooling water is chilled by the’vaporization of part of 
the water by means of a vacuum above the water’s surface 
created by Lummus jets using either exhaust or live steam. 
Partial load operation can be controlled automatically or 


manually, 


Lummus steam jet units 
effect” refrigeration economi- 
cally with minimum quantities 
of steam and condensing water. 
Lummus designs and fabri- 
cates both surface and baro- 
metric condenser type units 
for all ranges of operating 
temperatures . . . for petro- 
leum, chemical and other in- 
dustrial processes requiring 
chilled water. 

Standardized units are avail- 
able to meet a wide range of 


U iin fin US 


operating requirements and 
plant conditions. Lummus en- 
gineers are always “on call” 
to help solve specific surface 
or barometric condenser steam 
jet refrigeration problems. 

For additional information, 
call or write to your nearest 
Lummus representative or The 
Lummus Company, 420 Lex- 
ington Avenue, New York 17, 
N. Y. Representatives in prin- 
cipal cities, 





...there’s a suitable 


LUMMUS 
STEAM JET 


REFRIGERATION 


UNIT 





Heat Exchangers 

Process Condensers 

Reboilers 

Steam Generators 

Steam Jet Refrigeration 

Steam Surface Condensers 

Barometric Condensers 

Steam Jet Air Ejectors 

Evaporators 

Boiler Blowdown Heat 
Exchangers 

Fuel Oil Heaters 

Lubricating Oit Coolers 

Pipe Line Coolers 

Feed Water Heaters 

Jacket Water Coolers 





LOOK TO LUMMUS FOR: 








STEAM JET 
REFRIGERATION 
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Are You Equipped to Hold 
Your Job?—to Get a New One? 


The men who are holding good jobs today—who are not worrying about 
the period ahead—are those who have kept one jump ahead of their 
jobs. They are the men who are equipped with a thorough-going and 
growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men fit 
themselves to do a little more than their job calls for. They fit them- 
selves to do a little more than the other fellow. They make a steady 
effort to equip themselves with the best kind of job insurance there is— 
KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up— 
how quickly you will become more valuable—if you spend a few minutes 
a day, regularly, studying sound books like the McGraw-Hill Library 
of Power Plant Practice? Do you know how easily it can be managed, 
paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jcebs safe. You can too. Read about this Library and our 
10 Day Examination Offer. Then send the attached coupon to us today. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
—it is thorough—it is com- 
plete. It is the result of 
years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field — nothing 
is omitted. The solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little Stickers -— the wd 
tro 

all ed out in pe Boni 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever 80 com- 
plete —so authoritative — 
so practical in text and 
illustrations as these. The 
man who puts this set of 
books into his library can do so knowing that he has the utmost in 
power plant books—a set that will give him, in language he can under- 
stand, all the information he needs in order to get ahead in his work. 





Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There’s no bunkum in this Library, nor is it 
cluttered up with ge theories. It is a Power Plant Library 
FOR POWER PLANT M 


Glance at the titles of the inate in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. 
ay 2 you cer all the information reaeed to make you indispensable 
on the jo 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you de- 
cide to keep the books after examining them, Ry send $3.50 and then 
$3.00 a month until the total low price of $18.50 has been paid. See the 
coupon belew for details. Send it Now and HOLD THAT JOB. 


McGRAW-HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., 330 W. 42nd St., New York 18, N. Y. 
Ship to me, charges prepaid, the six volumes of the Library of Power Plant 
Prantice. If satisfactory, I will send $3.50 in ten days and $3.00 a month 
until the price ef $18.50 has been paid. If not wanted I will return the set 
° ty postpaid. (To insure prompt shipment write plainly and fill in all 

nes, 


Home Address 


Position 
Firm or Employer PPE—‘-46 


(For Canadian price, write: Embassy Book Co., 12 Richmond St. E., Toronto, 1.) 


| 
| 
| 
| 
| 
| 
| 
City and State 
| 
| 
| 
I 
i 
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A STURDY 


FOR 
YOUR 
BOILER 
BLOW-OFF 


Install 
off Valve 
valve tea 
The EVERLASTING Lever- - operated 
Valve (shown on the LEFT of the Unit) 
provides QUICK opening and | 
An easy, quarter-turn short- 


through flow ... or drop-tight cl 
— instantly! And each open 
closing action regrinds the: 
the seat, maintaining the 
Everlasting drop-tight seal. 


The EVERLASTING Wheel - operated 
Angle Valve (on the RIGHT of the 
Unit) bears the shock of the blow-off 
force. It supplies enduring resistance 
to the erosive action of abrasive 
solids usually present in boiler blow- 
off water. No pockets anywhere in 
this valve for the lodgement of solids. 
A sturdy long-life team—this EVER- 
LASTING Duplex Valve Unit! And it 
meets all code requirements for your 
boiler blow-off service. Built with 
various features, for pressures to 
600 Ib., sizes 12” to 22”. Either valve 
available separately. 

Write today for EVERLASTING Bulletin E-100 giving 
the complete story—no obligation! 


This is the 
SEALING Valve 





This is the 
BLOWING Valve 


* EV-257 


EVERLASTING VALVE CO., 49 Fisk St., Jersey City 5, N. J. 


CROTECTION 
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DRAFT 


BA 


] source of supply 


When plans call for a new power plant or mod- 
ernization of an _ existing plant, investigate 
American Blower Mechanical Draft Fans, Fly Ash 
Precipitators and Gyrol Fluid Drive. You get 
undivided responsibility on these three essentials 
and a single source of technical information. 


‘ ST TTT eg 


GYROL FLUID 
DRIVE 





Buy all 3 from ABC 


Mechanical Draft Fans are an essential for every 
power plant—most plants use Fly Ash Precipi- 
tators—and .more and more plants are taking 
advantage of Gyrol Fluid Drives to provide 
stepless variable speed control on boiler feed 
pumps as well as on mechanical draft fans. 


The word is going ’round, too, that American 
Blower is a splendid source for all three. 


Because... 


In each of these fields, American Blower gives 
you top engineering, research and manufacturing 
facilities. You are served by an engineer who is 
familiar with all three fields. The result is better 
power plant operation because responsibility is 
centralized in one qualified supplier—it’s . good 
business to buy all 3 from ABC! 


Let us present the complete story of our services 
to power plants at your convenience. Just write, 
or phone, the nearest American Blower Branch 
Office. There is one nearby. 


‘a : a 
Li) 








AMERICAN BLOWER 


AMERICAN BLOWER CORP., DETROIT 32, MICH. 


Division ot Amemican Rapiator & Staudard Sanitary conroration 











3 ae 
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I can CLEAN ‘anyone in the house! 














\_....... and he CAN do 44 too! J 


Rough and Ready Airetool Tube Cleaners can 
“take on” any tube cleaning job in a steam gener- 
ating plant and quickly restore operating efficiency. 


Even though they are rugged, Airetool Tube 
Cleaners are fine precision tools. The exclusive New 
Form cutter design eliminates tracking and tube 
damage. Airetool motors with their patented Power 
Seal and Balanced Rotor develop 28% more power, 
can be loaded down to 50 rpm without stalling and 
maintain constant torque at low speeds. 


Illustrated is Airetool’s No. 4325 cleaner with 3270 
Forwardly Swing Arm type head for 3” 1.D. curved 
tubes of short radii. Other Cleaners are available 
in sizes for tubes 2” to 12” 1.D. 


The RIGHT Expander 


Airetool Tube Expanders are designed to perform 
specific tube rolling jobs —we have the right ex- 
pander for every job. Airetool Expanders are built 
of heat-treated steels which maintain a uniform 
hardness and grain structure throughout each tool. 


Write Dept. PY for helpful bulle- 
tins on cleaners and expanders. 


NLATRETOOL 


MANUFACTURING COMPANY 





SPRINGFIELD, OHIO 





\ 








NEW WALDRON 
Sertes A® COUP LING 


Famous Walflex Seal posi- \ 

tively prevents oil leaking Identical externally 
out or dust seeping in. \\ geared hubs key to 
Constant, ample supply of shafts. 

clean oil. \ = 


bore 
permits 
use of 
smaller 


: 
\ \ 
a 


One piece male and fe- 
male cover sleeves func- 
tion as a single rigid unit. 


UR 


AKA 


costs /ess to buy, 
operate and maintain! 


By specifying the newly designed Waldron Series “A” 
Coupling you can select a smaller size than ordinarily 
required. You save on initial cost, require less shaft 
extension, insure greater accuracy. 


Operating and maintenance costs are reduced by the 
specially constructed, dependable Walflex Seal that 
keeps a constant supply of clean oil inside the coupling. 
Many other exclusive construction refinements make the 
Waldron Series ‘““A” Coupling the most economical to 
buy and use. 
Write for descriptive Cataleg 57 giving technical data 
on various types: Standard, Mill Motor, Floating Shaft, 


Heavy Duty, Jordan, Cut-Out, Shear Pin, Oil Collector 
and others. 





COUPLING DIVISION 


soun WA LDRON corp 


Main OHice and Works 


New Jersey” COUPLINGS 
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nother. Merccotd Advantage 


(Illustration shows a Mercoid Pressure Control) 


In the event of trouble in an electric circuit, the first thing a service man checks is 
the switch. He wants to know whether the circuit is open or closed. 


In the case of a Mercoid control in the circuit a quick glance at the position of 
the mercury switch tells the story. Such information however, is not so readily 
available in other types of switches where the contacts are concealed from the 
direct vision. ‘ 


Every service man appreciates the various conveniences and advantages of 
Mercoid Controls. 


It should be noted that the Mercoid mercury switch is also a means of better 
control performance and longer control life. All contact trouble is practically 


eliminated. ‘ 
Complete Mercoid Catalog sent upon request. 





THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO 41, ILL. 
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*«MERCOID |) CONTROLS 


FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND VARIOUS INDUSTRIAL APPLICATIONS 
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Welding Neck Flanges 
Slip-on Flanges 
Socket Type Welding Flanges’ 
Threaded Flanges 
Lap Joint Flanges 
Reducing Flanges 
(Threaded and Slip-on Type) 
Flat Type Flanges 
Heavy Curved Type Flanges 
Heavy Flat Type Flanges 
Hillside Flanges 
Basement Tank and Barrel 
Flanges 


Standard Flat Type with Pilot 
Boiler Flanges 
Boiler Spuds 


Flanges in a wide variety of sizes, shapes and 
weights ... precision made flanges for practically 
every industrial use . . . flanges with a proved 
operation record for strength, dependability and 
long life . . . flanges whose quality is backed by 
our 35 years of experience. 


Phoenix Flanges are drop forged from mild steel 
especially suited to welding and machining. When 
specified, they can be supplied in stainless steel, 
Everdur brass and other alloys. 


Every Phoenix Flange complies with ASA require- 
ments.and ASME and ASTM specifications. 


For safety, service and satisfaction specify Phoenix 
Flanges. Write for your free copy of the new 
Phoenix Flange Catalog today. 


PHOENIX 
Drop forged 
FLANGES 


Flange Division of 





Think of the TIME 


Youll 
Save 


with Babbitt Sprocket 
Rims on all your “high- 
up” valves. No need 
of keeping a long, cum- 
bersome ladder always 
on hand just to close 
a valve. 


Babbitt Rims give you 
instant and positive 
control of overhead 
valves from the floor 


—save time, steam and accidents. Adjustable to any valve, 
easily attached and low in cost. Don’t delay. Get your 
Babbitt Rims now! Complete information on request. 


BABBITT STEAM SPECIALTY CO. 
South Water, Spring and First Sts. 
New Bedford, Mass., U. S. A. 


Babbilt 


—Adjustable— 
SPROCKET RIM 
with Chain Guide 











Use 


for trouble-free valve jobs 


Dense without being brit- 
tle — tough, yet resilient, 
Vulecodise will not swell, 
warp or soften—in fact, 
its absorption is less than 
1 per cent. . . . That is 
why an old Vulcodisc 
comes out of the disc 


- holder as easily as a new 


one goes in. No need for 
hammer and chisel to cut 
the dise out in pieces— 
distorting and disfiguring 
the holder. 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Disc Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 





THE D. T. WILLIAMS VALVE CO. 


Cincimmati, Ohio 


PHOENIX MANUFACTURING COMPANY 
CATASAUQUA, PA. . JOLIET, ILLINOIS 
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CRYSTOLON BRICK . Give to Boiler Furnaces 
a Refractory Lining that Stands the Gaff... 


aN Cuts Fuel and Maintenance Costs 
y | 














The high refractoriness, physical ruggedness and chem- 
ical stability of Crystolon Brick plus the resistance of 
their hard dense surface to clinker adherence and to 
abrasion, provides a refractory lining for boiler fur- 
naces which pleases the power plant operators by 
providing a maximum of service with a minimum of 
down-time for repairs. The resistance of Crystolon 
Brick to penetration or corrosion by slag brings econ- 
omies in the way of increased operating efficiency, 
faster clinker removal and lower maintenance costs. 


NORTON COMPANY 


Worcester 6, Massachusetts 


Crystolon is the registered trade-mark 
for Norton Company’s silicon carbide. 





Refractories 
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@ All Steel Diaphragm Motor 
Unit... 
lighter, tougher, stronger, more 
durable 


© Boltless “Duoseal” Diaphragm 
Casing... 
tight sealing, quick acting clamp 
ring; molded highly flexible neo- 
prene diaphragm 


© Steel Tubular Yoke... 
enclosing long, heat-treated, cad- 
mium plated spring; packing 
gland and spring adjustment ac- 
cessible through door 


© Valve Position Indicator... 
standard equipment; no extra 
charge 


© High Capacity Valve 
Bodies... 
unrestricted flow areas, smooth 
flow; available in bronze, semi- 
steel, cast steel, and special 
alloys 


© Superfinished Disc Guides... 
top and bottom guided Bevel, 
Percentage V Port, and Parabolic 
discs; minimum friction, increased 
life 


© Modern Design... 


to meet modern process require- 
ments for better control 





HERE’S THE NEW QUICK WAY TO 


FIX BROKEN 
CONCRETE FLOORS 


e e 
Tamp! Truck Over! No Wait for Setting! 
Use durable INSTANT-USE a tough, plastic material which- you 
simply shovel into hole—tamp—and run trafic over immediately. NO 
WAITING. Bonds tight to old concrete. Makes smooth, solid, heavy- 
duty patch. Withstands extreme loads. Keep a drum on hand for emergencies. 
Immediate shipment. 


Coupon for FREE TRIAL OFFER 


| FLEXROCK COMPANY, 
| 3623 Filbert St., Philadelphia 4, Pa. 
| Canadian Office: 21 King St., E., Toronto, Ont. 
| Please send me complete INSTANT-USE_ infor- 
mation and details of FREE TRIAL OFFER—no 
| obligation. 
Name .... 
| Company 
Adsress ; 


6 ts een ten eniranaune cin atncnh etentanancins waa aan 








SYV7RON 


"Pulsating Magnet” 


ELECTRIC VIBRATORS 





_ Assure 
FREE FLOWING COAL 
Bins, Hoppers and Chutes 


3600 powerful "Electronic-Con- 
trolled" vibrations per minute, 
break down arching and plugging 
—without damage to prime equip- 
ment, 

Eliminate pounding and sledg- 
ing. 


Write for illustrated folders 


SYNTRON CO., 494 Lexington, Homer City, Pa. 
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Continuous operation... 


intricate 


Above, ENTERPRISE 600 HP DSG-6 Diesel 
Engine, of the type used by the Mexico City dredge 


Hlere’s proof that ENTERPRISE Diesels offer the kind of 
dependability dredge operators must have for efficient—and_ profitable— 
operation! The entire sewage disposal of Mexico City is handled by the 
ENTERPRISE Diesel-powered dredge sketched above...twenty hours a day, 
back and forth along a 60-mile channel, for an estimated three-year operat- 
ing job... with two years of continuous service to date! The same sturdiness 
is built into ENTERPRISE Diesels powering dredges for mining, harbors and 
channels, construction and other industrial applications. 


OUR SIXTIETH YEAR—1886-1946 


ENTERPRISE 


ENGINE AND (/4-\ FOUNDRY CO. 


18th and FLORIDA STS. | SAN FRANCISCO, CALIF. 
NEW YORK « BOSTON « NEW ORLEANS « CHICAGO « SEATTLE » WASHINGTON, D. C. 


_DIESEL ENGINES * PROCESS MACHINERY ¢ OIL BURNERS * HEAVY MACHINERY 
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ony reason nes. 


traps won’t do-- 


WHY YOU USE 


NOV " 
@ Use Anderson specific purpose traps for 
installations where a regular trap won't do. 
For example—on higher pressures and temper- 


atures use the Steel Series Super-Silvertop; for 

air elimination even when pressures drop (as 

There is only one reason why you use packings— overnight) to as little as a fraction of an ounce, 

use the Super-Silvertop’ series “B” traps; for 

and that is to prevent leakage somewhere. _ . handling large volumes of air, call for Thermal 

Every engineer is aware that in many instances the Air Eiiminetor equipped Super egrweds 

: K x Whatever your needs may be, there’s a Super- 

labor cost is higher when making replacements than Silvertop that fills the requirements. Find out 

° ; more about these Anderson steam traps—write 

the actual cost of the packing. today for your copy of “How To Choose A 
team Trap”. 


Right here is where THE V.D. ANDERSON COMPANY 
1939 West 96th Street e Cleveland 2, Ohio 


QUAKER SUPER-SILVERTOP 


Packings can help you Ebw ®9 STEAM TRAPS © 





REG.U.S.PAT.OFF. 


Quaker began manufacturing rod packings when 
engines were simple and pressures were low. 

With the advancement of all types of industrial 
equipment Quaker has kept abreast with a line of rod 
packings to meet any present day conditions. 

By the use of Quaker Packings you are assured of 
long service. Technical and practical experience of 
proper manufacturing which includes the vital part j 
of correct lubrication, enables Quaker to offer a line +? 
of Rod Packings that will prove economical because ae 
of the long life—making frequent repacking unneces- G A MLE Ry 
sary, and the cost of the packings is very moderate. I TE 

Quaker Packings are sold by leading Mill Supply METAL REPLACEMENT 
Houses and Hardware Dealers all over the country. @ Removes Combustion Deposit and Slag 


Specify Quaker and buy through your local source © "GAMLENIZES” Boiler Metal Surfaces* 


Gamlenite is the unique dry powder *Only Gamlentte can “Gamlenize”—an 

of supply. that is blown into the furnace without action that protects boiler metal surfaces 
against corrosion, and greatly reduces 

dhi of future bustion deposit, 





. ‘ hutting it down. It immediately im- 

“‘lf there is a way to get it done—Quaker will do it’’ proves boiler stiiciency by reducing 

combustion deposits and hard slag, 

Sy wads teak o ona os 

QUAKER RUBBER CORPORATION | #2) o%0 8) SOU 
i e mi 


Mfrs. Industrial Rubber Products surfaces, protecting against corrosion, 
and helping to minimize re-accumu- 


PHILADELPHIA 24, PENNSYLVANIA |_ ton ol combustion deposit. 


can us in al i ee ‘ — Py 
NEW YORK + CHICAGO + CLEVELAND + HOUSTON | oie errant isk 446% Serna Gorden Avene — Pinburgh 12, Fa 
our nearest district office for details, 11 Broadway —New York City, N.Y. 
— 








Western Territory or send for Bulletin 454. 


Quaker Pacific Rubber Company 
San Francisco e Los Angeles De ae | 
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Maxim Heat Recovery Silencer uses waste 
exhaust heat to produce steam. 


Maxim Intake Silencer reduces intake 
noise to a minimum. 


en hospital 
upstairs 


A hospital is one place where noise cannot be 
tolerated, one place where engine silencing equipment must 


meet the most critical requirements. 


At the Lenox Hill Hospital in New York a 750 h.p. Worth- 
ington Diesel is Maxim equipped for “hospital quiet” oper- 
ation. But the Maxim equipment in this case goes further than 
silencing. The Maxim Heat Recovery Silencer (shown top left) 
in the exhaust line provides low pressure steam for a multitude 
of uses throughout the hospital. The picture at the bottom 
shows a Maxim Intake Silencer which eliminates intake noise. 


This installation, supervised by Francisco and Jacobs, engineers 
and architects of N. Y., is a good example of the advantages of 
Maxim’s complete line of silencing equipment. Not only is a 
very critical silencing problem solved, but economy in oper- 
ation is made possible by using the waste exhaust heat to 
produce an extra “fuel free” supply of steam in this hospital 
where a large demand for steam is constant. 


If you would like more information about Maxim Heat Re- 
covery Silencers send for bulletins WH-100, WH-102, WH-103. 


THE MAXIM SILENCER COMPANY 
89 HOMESTEAD AVE. 
HARTFORD, CONNECTICUT 
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MEOPICAINt 


COLD PIPE, CONDUIT and TUBE BENDING MACHINES 


Twelve types to select from. 
Hand operated capacities % to 6” 
inclusive. Motor operated 34 to 8” 
inclusive. 


A few of Our More Than 


12,000 Customers: 

Kaiser Shipbuilding Co.; Bethiehem- 
Hingham Shipyards; Portsmouth 
Yard; Moore Drydock Co.; St 
Webster Engineering Corp. ; E. 

Pont deNemours & Co.: W: 

Power Co.; Illinois Central Railroad; 
Federal Pipe & Supply Co.; Alabama 
Drydock Co.; Westinghouse Elec. & 
Mig. Co.; Tedd-Bath Shipbuilding Co. 


7 "Write Air Mail for printed matter. 


Seemed MOLICUI ——— Quick Deliveries —, 
PIPE GENDING MACHINE 16 FURNACE ST. 
any INC POULTNEY, VT. 








“PENNSYLVANIA’ 


The eae tc oa of two large ‘*Pennsylvania’’ Bradford Breakers 
at this Station, installed in 1923 and 1926, has again proven 
the endurance and low cost operation of this type, in service 
where unfailing dependability is a "'MUST.' 

As a result of this age ge duplicate Bradfords were 
installed in a later Station of the same system. 

Over 60 of these Bradford installations are in Central Station 
service in the U. S. A. 

**Pennsylvania'' Bradford installations, at home and abroad, 
now have capacity for preparing well over 100,000,000 tons 
per annum. 


Performance data will be furnished on request. 


SYly Associated with 
ANI 
cS etek 


1766 Liberty Trust Bldg., Philadelphia 7, Pa. 


COAL PREPARATION 


New York 
Chicago @ 


@ Pitsnrah BD 
Los reat 











7,4 69 > D ap 


POWER PLANT 
ENGINEERS GUIDE 


WITH QUESTIONS AND ANSWERS 


NEW FROM COVER TO COVER! 


-JUST PUBLISHED—For All 
Engineers, Firemen, Water Tend- 
ers, Oilers, Operators, Repair 
Men and Applicants for Engi- 
neers’ License Examinations. 
A Complete Steam Engineers’ 


1700 ILLUSTRATIONS. FULL INDEX 


: 0 0 { FACTS AT YOUR 

FINGER ENDS! 
PRACTICAL INFORMATION 

IN HANDY FORM FEATURING: 

Basic principles of Steam Engi- 

neering, including Boiler Con- 

struction, Operationand Repairs. 

Gives practical information on 

Boiler Calculations, fuels, feed 

pumps, water heaters, economizers, 

water treatment, injectors, traps, draught, 

safety valves, oil burners, stokers, condensers, 

ejectors, cooling towers, evaporators, steam and hot 

water heating, pipe fitting & tubing. Contains complete 

-_ on all types of Steam Engines and Turbines, In- 

tors, Valve gear, Valve setting, Air Compressors, 
aa Houten Gas and Diesel Engine Operation, Lubrication. 


PAY $ Get this information for yourself— 
ONLY nO. ASK TO SEE IT—Mail coupon today! 


AUDEL, Publishers; 49 W. 23 St., New York 10, N.Y. 
Mail AUDELS Power Plant Engineers Guide (Price $4) on 

7 — free trial. If O.K. I will remit $1 in ‘ aa and $1 monthly 

until $4 is paid. Otherwise, I will return it. 

Name. 

Address. 


Occupation 











Employed by PPE 














Largest Pj 
Plant in the U Col 


57 Years’ Experience, i 


REMPE PIPE COILS 


Coils, Bends, Assemblies, for ice and refrigerating plants, cold storage 
houses, chemical works, blast furnaces, soap factories, feed water heat- 
ers, car heaters, all eee for which bent pipe is used. 


Illustrated is one example of 
many. Large chemical lead coil 
and steel tank assembly, de- 
signed and built by Rempe. The 
Rempe method of lapping lead 
pipe ends over steel flanges 
eliminates possibility of con- 
tamination. 


Bring your pipe coil problems to 
Rempe for experienced counsel in all 
fields. Wire, phone or write, or, if 
possible, come and see us. 


REMPE COMPANY 


344 No. Sacramento Bivd., Chicago 12, Ill. 


PHONE KEDZIE 0483 
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At the Windsor Power House Coal Co., Power, W. Va., 
preparation plant shown above, the American Rolling 
Ring Crusher Model 40S (in insert) is in daily oper- 
ation reducing 5 x 34" coal to —34” at the rate of 
230 TPH. 


Throughout the country, in the many 
plants with American Crusher installa- 
tions, you'll find efficient coal crushing 
resulting in efficient firing. 


American Rolling Ring Crushers, with 
their patented shredder ring action 
which splits coal instead of crushing it, 
assures uniform sizing. Fines are con- 
trolled to a minimum or maximum and 
no oversize is passed. The crushed prod- 
uct is a constant yield of stoker or pul- 
verizer size. 


The total operating cost of Americans 
is less than 1c per ton. 


pontine einen np ay mae 


THERE’S EFFICIENT, LOW COST 
COAL PREPARATION cou ia 


Wherever there is an 





The American “S” Crusher for power plants is a compact, com- 
plete crushing operation which is installed in minimum head 
room without extensive conversion and with no auxiliary crush- 
ing facilities. 


There is an American Rolling Ring Crusher to fit your needs. 
Capacities up to 500 TPH. 


Send for Bulletin "Crushing Coal at Less Than Ie Per Ton" 


PULVERIZER COMPANY 


1429 Macklind Avenue 
St. Louis 10, Mo. 
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DETECT FUEL WASTE 
IN 40 SECONDS 


on PYRITE 


CO, INDICATOR 


The FYRITE makes accurate CO, 
analysis of the flue gases easy— 
and CO, percentage is the direct 
index of fuel wasted up the stack 
due to needless excess air being 
drawn into the furnace. The 
FYRITE is sturdy, spill-proof—ac- 
curate within 14 of 1% CO. No 
setting-up necessary; no valves, 
clamps, or leveling bottle. More 
than 13,000 are in successful use. 


Send for Bulletin 703: 








i Qe NISs | / 





Available: f 
INDICATOR 


Also A 
COMPLETE WITH 
00 INDUSTRIAL. TYPE OXYGEN 
Oxygen a 


ILTER Sor DIRECT 


Employs FYRIT 
BACHARACH 


Industrial Instrument Co. 
7000 BENNETT ST 


Ask for Leaflet 700 
PITTSBURGH 8, PA 


WRITE for 
COMPLETE 
DETANS 


"LIQUIDS WORTH STORING ARE WORTH MEASURING” 


rae LLQUIDOMETER con: 


36-31 SKILLMAN AVE., LONG ISLAND CITY,I,N.Y. 





FYR-FEEDER 
wet STOKERS 


SPREADER 


FEATURING: 


ain JET coax PROPULSION 


@ FYR-FEEDER pays for itself in coal and labor savings. © 
Automalic, modern, high efficiency firing at its best! ¢ Increases 
boiler capacity with cheapest grades of coal— screenings or 
sweepings, wet or dry. CUTS FUEL BILLS! e Easy to operate. 
Responds instantly to sudden load changes. Burns fines in sus- 
pension; larger pieces on grate. Beautifully clean flame. ¢ Safe, 
Dependable. Multiple Burners. Quality construction. e Easily 
installed in minimum time. Standard ratings from 100 to 12,000 
Ibs. of coal per hour. Wire, phone, or write. 





FYR-FEEDER INDUSTRIAL STOKERS 


18-8 E. Erie St., Chicago 11, Ulinois 
(CJ Interested in FYR-FEEDER Dealership 


aleaaal)a . 
[[] Interested as Sales Representative 


Multip 
sebtbiea? STOKER [) Send literature ond delivery information 
RAPE TTaTaTatae L) Hove representative call 


PAM Nome 
PAYS FOR C ni 


T LF 
pl Address. 























7) GAGES aw GUARDS 
for Boilers, Tanks, Etc. 


Send for catalog. 


LEAKLESS COCKS 
Vv 


SMe AT watch cl COLUMN & GAGE CO. 


Livingston, N. J. Livingston 6-1400 











Boiler Feed Water Controllers 


maintain a constant water level 
in your boilers, feeding them in 
proportion to evaporation. 


Let us send you Circular E-12 
THE C. E. SQUIRES CO. 


E. 40th: St. and Kelley Ave. 
Cleveland, Ohio 





2 ET 
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PROTECT STEEL and IMPROVE DRAFT 








with LUMNITE STACK LININGS 

















Corrosion-resistant linings 
insure long life for steel stacks. 
Insulation prevents oxidation, 
keeps gas temperature up and 
boosts the draft. LUMNITE 


A LUMNITE lining only 2)% 
inches to 3 inches thick gives 
full protection, while it allows 
maximum effective draft area. 
The efficiency of an old stack is 
increased; a new stack may be 














RING spies linings are refractory, insulat- 
heego 2 ; sree ing and resistant to corrosion. designed for greatest economy 
op Stop oxidation, preventthe Of steel. 
corrosive action of sulphurous In new stacks or old, it’s 
flue gases, insulate the steel easy to install these LUMNITE 
from high temperatures, and _ linings. Reinforcing mesh is 
you have forestalled the ene- attached to steel angles or 
mies that destroy steel stacks. other projections welded to the 
The jointless LUMNITE lin- _ steel shell. ..the mixture of 
ings are in close contact with LUMNITE and insulating, 
the steel. They allow no _ corrosion-resistant aggregate is 
“breathing”; aggressive con- applied over the reinforcing 
densate cannot reach the shell mesh. ... then, 24 hours later, 
of the stack. the lining is ready for service. 


_—— 
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7 Ways to Use LUMNITE in Power Plants 


1. Ash Pit and Cinder Catcher ee 
2. Coal Bunker Linings. 
3. Flue and Duct Linings 


4. Steel Stack Linings. 
5. Mortar for Brick Chimneys and Linings. 


6. Castable Refractories. 
7. Overnight Structural Concrete 











TOI yy. 


For information onstackliningsand other usesof LUMNITE 
in the power plant, write: 


LUMNITE DIVISION* 


Universal Atlas Cement Company 


(United States Steel Corporation Subsidiary) 
133 East 42nd Street New York 17, New York 


*Formerly The Atlas Lumnite Cement Company 
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ALBANY 


PENETRATING OIL 
cats RUST faster 


Cuts rust instantly—and it lubricates 

as well. Made from highly refined 

petroleum oil with a newly-developed 
penetrant and “dag” colloidal graphite. This forms 
a “graphoid” surface which makes the LUBRI- 
CANTS stay on the job. A few drops quickly 
loosens sticky valves, nuts and bolts—AND PRE- 
VENTS RUST, too! Will not settle, gum or harden. 
No kerosene, no grit. Non-carbonizing. Economical 
and pleasant to use. 


ALBANY PENETRATING OIL (without “dag” 
colloidal graphite) for those who prefer 
light-color oil. 


“ ORDER FROM YOUR DEALER OR DIRECT 

















ADAM COOW’S-SONS, |x. 
Utes. of tlbany Lubricating Producto 


St en 2 oe es 





YOU GAIN BY GETTING 


sorH From BROWNELL 


When you have a BROWNELL MATCHED UNIT, 
only one manufacturer is accountable for both 
the boiler and the stoker. There’s no division 
of responsibility. More than that, you know 
that you have good heating equipment—with 
a great reputation back of it. 

A BROWNELL MATCHED UNIT gives you all 
the benefits of mechanical firing . . . smoke- 
less combustion; automatic regulation; fuel 
economy; saving of time, labor, and worry. 

Brownell boilers and stokers offer you a 
wide range of selection to meet your require- 
ments. Along with Brownell equipment goes 
competent engineering service. 

The Brownell agent in your vicinity will 
be glad to give you full information. If you 
don’t know his name and address, write us. 


420 N. FINDLAY ST. 
DAYTON 1, OHIO 


BROWNELL MATCHED UNIT of Low Pressure 
Boiler and Worm-Type Underfeed Stoker. 














Competitive in First Cost. 
Much Lower in Final 


Sold and installed by 
Johns-Manville Construc- 
tion Units in all_Prin- 
cipal Cities. See Sweet's 
Architectural File, or, The 
Heating Guide. 


THERM-O-TILE 


Reg. U. S. Pat. Off. 


Underground Pipe Conduit 


H. W. PORTER & CO., INC., 
829-E Frelinghuysen Ave., Newark 5, N. J. 


Enclosed is a sketch of a prospective under- 
ground pipe job. “@}) 
(0 We shall be glad to have your quotation. Eilts 
ill in, 


0 We shall be glad to have your comments. Clip Oat 
(I) Please send representative. and Mail 
0) Please send Bulletin 381. 














4 Protect Your Boilers Againsit 
A Pitting, Corrosion and Scale with 
‘ | 


@ This modern boiler preservative 
contains colloids that possess ad 
sorptive properties. It holds all 
precipitates in suspension, while 
at the same time establishing a 
protective colloidal film on the 
metal to arrest pitting and corro- 
sion. Its action is simple, safe, 
sure; helps your boiler produce 
more steam. 


Write for Descriptive Bulletin! am 
GARRATT-CALLAHAN CO. 


Established 1904 


OF ILLINOIS OF NEW YORK, Inc. OF CALIFORNIA 
59 East Van Buren St. 1328 Broadway 148-156 Spear St, 
Chicego 5 New York City | San Francisco 5 
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Are you planning to take in the 
Power Show, Bill? 


| can’t afford to miss it. 
They’re showing more new 
products this year 

than ever! 


Yes, the 1946 Power Show will feature 

the exhibits of over 350 manufacturers 

—all presenting the newest develop- 

ments in power equipment. Come and 

study the displays, see the demonstra- 

tions. Discuss your problems first-hand . A 

with the informed represtntatives of pm i ‘s Ns “ 
exhibitors. Learn how you can improve pa She | 


. eye . 17 TH NATIONAL EXPOSITION 
power production and power utilization ok POWER *0 


in your plant. ' MECHANICAL 


hs -_ ENGINEERING «,.. 
This is your show. General public is GRAND CENTRAL PALACE N.Y. 


not admitted. Attendance only by invi- ee 
P . : ‘ ay International Exposition Company 
tation or registration. Bring your staff 


with you. 


17th NATIONAL POWER SHOW 


GRAND CENTRAL PALACE, NEW YORK e DEC. 2-7, 1946 
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SP (Ht AMMUMG 


and you'll cut maintenance costs! 


Slamming jars pipelines, starts surging and 

(pens up joints, thus necessitating high 
maintenance costs. The Chapman Tilting Disc 
(heck Valve employs a balanced hinge-pinned disc 
vhich rides evenly in the flow when the valve is 
pen and cushions quietly to a drop-tight seat when 
the flow slows down. 


kxperience has proved that Chapman Tilting Disc Check Valves 

: : Send for free engineer- 
ivariably save from 65% to 80% in head losses over ing data and reports 
onventional type check valves. sdmaias 


hapman Tilting Disc Check Valves are made in iron and steel. 


The Chapman Valve Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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PERMUTIT” DEAERATING HEATERS REMOVE Al 


OXYGEN AND FREE CO2 FROM ete 


——_ is banned! Boilers, utilized for the entire operation 


auxiliaries, and steam lines are Free Advisory Service! Permut 
kept rust-free, in top operating sakes every type of water-cond f¥ 
condition, — after year with tioning equipment... its technic | 
Permutit Deaerating Heaters. staff will be glad to cooperate wit # 
Permutit Deaerating Heaters are you and your consultants to desi 
guaranteed to remove all oxygen equipment that will fit you 
(Winkler test) and free CO, from individual plant requirement 
feedwater. Spraying the feedwater Write for free, informative book 
through steam removes mostofthe _lets, to The Permutit Company 
oxygen and free CO2; deaeration Dept. PP9, 330 W. 42nd St., Nev§ 
is completed when the preheated _-York 18, N. Y., or Permutit Comif 
water is boiled briskly inthesteam pany of Canada, Ltd., Montrea 
scrubber. Bled or exhaust steam is *Trademark, Reg. U.S. Pat, Of 


























PERMUTIT 


CONDITIONING HEADQUARTERS 


